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I 


In  the  preface  to  the  fifth  edition,  it  was  stated  that  the  original 
purpose  of  the  work  was  "to  make  it  an  exponent  of  objective  medicine 
and  to  point  out  the  way  to  acquire  precision  in  diagnoais."  In  revising 
the  work  of  my  father,  Dr.  J,  H.  Musscr,  I  have  carefully  endeavored 
to  keep  tliis  purpose  before  me,  preserving  the  splendid  store  of  cHnical 
material  in  the  book  and  bringing  it  iibreast  of  our  knowledge  of  to<lay. 

While  I  have  carefully  retained  the  plan  and  methwls  pursued  io 
preparing  the  last  edition,  the  enormous  advances  in  metlical  science 
during  the  past  eight  years  made  it  imperative  that  the  t)ook  should 
be  practically  rewritten.  Tliis  necessity  rendered  it  possible,  by  re- 
arrangement and  by  judicious  condensation,  to  make  the  present 
edition  of  a  more  convenient  size,  while  it  is  believt'd  that  none  of 
tliose  factors  to  which  the  great  popularity  of  the  earlier  editions  was 
due,  have  been  sacrificed. 

In  the  sections  on  the  infectious  diseases,  the  diseases  of  tJie  cardio- 
vascular system,  the  metalmlic  diseases,  the  diseases  of  the  gastro- 
intestinal and  the  urinary  systems,  uiucli  new  material  has  necessarily 
been  incorporated  on  account  of  the  many  recent  additions  to  our 
knowledge  of  the  causes  and  manifestations  of  these  conditions.  The 
chapter  on  tlie  infectious  diseases  has  been  divided  into  two  parts, 
the  first  containing  those  diseases  due  to  vegetable  organisms,  the 
second  those  due  to  animal  parasites.  New  sections  have  been  added 
to  the  discussiim  of  the  disturbances  of  the  internal  secretions.  A  new 
dwpter  has  been  added  dealing  with  tJie  various  functional  tests  of 
organic  efficiency  that  have  proved  of  such  value  in  diagnosis  and  prog- 
nosis in  the  last  few  years.  The  sections  on  laboratory  diagnosis  have 
been  extensively  revised,  and  only  those  important  tests  have  been 
inserted  wliich  may  be  performed  in  such  a  clinical  laboratory  as  every 
I^yMcian  could  and  should  possess.  In  the  section  on  phy!<ical  diagnosis 
many  changes  have  been  made,  particularly  in  the  division  dealing  with 
the  graphic  methoiis  of  diagnosticntiiig  cardiac  disorders,  and  new  illus- 
trations have  been  added  representing  the  various  types  of  arrhythmia. 


iv  PREFACE  TO  SIXTH  EDITION 

The  fiRt  portion  of  the  book  containing  the  sections  on  the  history  and 
the  symptoms  of  disease  has  been  abbreviated,  but  it  is  believed  that 
all  the  essentials  have  been  retained,  while  much  new  diagnostic  data 
have  been  added. 

It  is  hope<l  that  the  cfjndensation  will  prove  of  value  to  the  student, 
as  well  aB  to  the  practi--ing  physician,  as  the  important  and  essential 
facts  are  discusseti  nith  but  a  minimum  amount  of  necessary  explana- 
tion. Thia  has  required,  at  times,  a  somewhat  didactic  statement  of 
the  facts. 

My  tlianks  are  due  to  the  publishers,  Messrs.  Lea  &  Febiger,  for  the 

material  assistance  and  courtesy  rcnikretl  me  in  the  performance  of 

a  difficult  undertaking. 

J.  H.  M.,  Jr. 

Philauelphm.  1013. 
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CHAPTKH   I 

THE  DATA.  METHUU^,  ASl*  OBJEC'l'S  OF  DIAGNOSIS 

TuE  sufferinfTs  of  one  who  consults  a  phjsician  arc  indicated  hy 
sumiitoms.  The  s\  niplom'i  uf  vvliirli  the  i)alicnt  r(im|i!;iiiis  art-  known 
as  the  subjective  ityti>[jti'mv.  The  symptoms  which  the  physieian  observes 
nre  known  as  tlie  fihjrrlirr  mjiiipUims. 

The  symptoms  h«vc  a  history.  It  iniiy  he  the  liricf  one  of  snihien 
onset,  or  a  long  one  of  rise  ami  fall,  uf  ehh  and  flow,  nf  the  mingling  of 
complex  pheiioiiienii  frotn  time  to  tiiiii*.  The  story  of  the  evolution  of 
Hk  disease  is  written  us  the  liiMari/  oj  the  /iirnnil  rfi'-irnsc. 

TIh'  present  illness  inii\  In-  ilne  to  or  Tiiodified  hy  ]»revioii.H  disease. 
We  may  he  consulted  for  the  eft'cets  of  one  link  in  a  chain  of  morhid 
disorders  which  liegan  in  infiincx'  or  early  aihilt  life.  We  shonld, 
therefore,  leurn  of  the  oeeurretiee  of  prerinus  fHwrme.  Certain  types 
«f  eon^tilution  and  some  lew  diseases  are  transniilteil  hy  parents 
to  ofTspriMj;;  we  shouhl,  iherefure,  iiiqnire  into  (he  faiiiUij  hixlarp.  A 
further  insight  into  the  nature  of  the  suffcrinR  may  be  obtiiined  by  a 
knowleilge  nf  the  age,  sex,  hahits,  ciecnpalions,  environinent,  etc.;  in 
short,  by  a  knowleilgc  of  the  .inciiil  hiilnry.  for.  if  the  cause  of  the  disease 
nnder  oonsideration,  or  of  curiditions  inthieneing  the  heailh  vahie  of 
the  organism,  is  determined,  a  distinction  from  other  affections  with 
allied  phenomena  can  frequently  be  maile. 

After  the  history  of  the  patient  has  been  taken  objective  symptoms 
are  sought  for  by  the  use  of  the  senses  of  sight,  of  touch,  of  hearing, 
with  the  in>lrninctitsiif  prcii^ion  loait!  llii-rn  -  \\yi; physical exiii'iiiialioii , 
[jd  by  chemical  and  baeteriohnjical  uiethoiis. 


i' 


t' 


-vf   jHbf^r     \40-  MB*  IWta  lutf 

.  ^  '«)4fl«MMr-  jtbd  xadlicf  and  ^nr 

''    br  nKnirtifwl  a 
- ':  *MMed  an  em)iiriad 

«a;ii.  '  •>    4«drf  MIlAiiih  «tf 

uu*  ■!i«>:fti«<}  lit  ifft^itJ  tndiiMdt  of  ■ 
'.:  '  •:>     'JV->  «(«:  nxohtled  to 

^  .V    'iuHfiv  11,  tix-  cxaaKostHft  rf  4e 

Mv^KTi'  iuKiijud>  uf  iL-^*^j^stiaci  liarr  pven 

'J^  uar  ijf  iu-4ruiuestu  ti  \maatm, 
tuf^ii-A:  I'  rapid};-   ^^rinpnf  tonlkiBe 

..■,.^  (t4>«u<A.     'iltf  iiytul-1-  of  «li">»-a»**  that  c«n  t* 
^^MfjfMM  M  til*-  bJxmif^}   tme  marknlly  tocmsed 

'>  '.        4^  V<i^nw*ii.    ''IW  '/lf>Mt  <^  ']ui:ii(it>i»  b  b)  dt-tn-mine  ihe 
•/I   U*>    li-M.jr  j^u'ii-iit    mIio  ftuiv    Sn-.   ^ulTcring  from  disease. 
j/  uii^jlti.'  'iiiJ  iJi*  i/1kiii/Ii*i'iis)  <if  divav  an-  dcuttwl,  ctinieai 

If  '  U<t  <tf<^'LB  '/  iIm'  diM-Mtii'  oi)  tiir-  DfitniiiMii  and  llic  nature 

./  .</■>;* or  wi nwiiinitiwl, /*fW'*!/»"j/<//«3jr'rft*.    In  addition 

/  •Ix^um  tiiiil  (•---  <uiiai-,  wi'  aliould  in'ludf  Jii  tlif  din^-no^is 

t  .(1  'jrf  'i>  P<«i»  of  ilw-  diwi»«-  iiiid  tilt-  ri-c'.Eiiition  of  its 

,  )t'\»4t  'iiu  «  •""  fi'fli ri'-lrd  iiii  id«!i  uf  dianiio&is.     It 

„  .  hIv/  Um  rutjiKjiiiwiii  til  llii-  <■«":«-■  Iff  thf  inofhid  pruccss; 

J  :  ,  itu.  eti/Jitt/i'iil  liiaf/nitM.    Muri-oviT.  diuiri)"^!^  implii-s 

<  1^  1^  lit'  pHiiriii'i  ('iiiidilM)ti  U.I  will  cniibl'-  the  pliy^iciaii 
),  ,   :tn  ilti:  i&^iA"  dunurr*  and  tin-  iwit'-oint-  of  the  disease — the 

Aj  jl  I*  lUft  lU-'it'*'  lliol   Wr-  Ircul.  I)iil  n  ptitii-iit  v,iili  III)  ailment. 
^,   I   II   !         I'dtd»-  t'f  'h<'  liHliciil   and  hi.i  riiviruiuiit-iiL  iiiiHJe  or  jifi 
|,   ,  ,,  .,  JtljiMi.  "■■  .  "Ik'kI'I   !■<■  ohlairwd.     The  |>nntiiiil  result 

id  ,„  ((,i;  i||tilll>   III  H'liiim-  tir  priwni  the  uienrretiee  of  inorli 

,,,,    ,  ,|(  It.  ||i)I1f1'|I<    'ti'"'''  «ll'"'^  '•>   i"l'">"d  llierapeijties. 

ill|U|Dd|  hI  |il>li«(>l>t'MI'      '*'^'   ^''  '''"'"'''  ""'  ""'>    •'*<'('"re  faetik, 
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remh  of  wliirh  is  thr  rormatkin  of  the  dwj^TKtsis.  Tito  dU^Doats  is 
ohtamrd  by  three  metboda — thr  diffrential,  ihr  imiirtH.  mihI  i)m'  4irfH. 
Bv  tkedifferentul  mrthod  the  diajcnosis  of  ottr  iif  x  tr-v  |H\ssitilc  iliwMM>s 
M  nude  after  passinff  in  review  the  po«iti\-«-  aixl  iic)nili\'<r  datn.  An 
iotfirecc  diaf:no3i3  b  ntAd«  by  «<xdti»>kiii.  11111:1.  a  >\iiipttini  gKH\\y 
may  suggest  srveraJ  diseases;  each  affeotitm  inusi  W  passit)  in  n'V'icw 
asd  exduded  until  »ii<'  i.-'  fonm)  wliii-h  H<wly  rorrr^iHimb  (■>  iho  tliita 
of  the  case  uikIct  cxin^i^lonition.  It  l<^  not  one  mmtitinn,  Ihh-iuim"  of 
the  ahseoce  of  certain  .symptonu;  it  i»  not  another  hetNiiiS'i'  of  thr 
preaenee  of  certain  RNsentially  tlitTcniit  siiin|vtoiii3:  hiuI  no  a  ntffnlive 
proposition  b  proved.  In  t!>e  liirwt  method  tlie  dntn  rollcrled  are 
sufficient  to  warmnt  ii  positive  ^-onrhision.  'llie  din-et  niclhixl  is 
sdentific,  mtioiml.  and  the  most  jirix-ttt-al.  It  is  n  proi-ess  of  piin-ly 
indaetive  reawminp. 

Clinical  SetiM. — It  is  seen  that  olvservation  and  reosoninii  an-  eswnlini 
in  dia^o^is.  .Somethint;  more  i.s  de^irnltle,  thonnh  nut  possrsneil  hy 
alt  ohservers.  Long-continued  prei-ise  observiitinn  iIevclo|is  in  the 
student  a  clinical  seimf.  llf  m-([uirfs  the  nhiliiy  to  jihice  a  jirt'ciw 
value  upon  tl)e  syniploin  or  sijrn,  niid  to  form  with  tlie  viiriims  UwH 
secured  a  clinical  picture  of  the  d!»4>ase  iin<ler  nmsidenitiou.  The 
student  will  soon  learn  tlmt  nnder  viiryiiiK  condiliiins  tin-  ^nine  nyinp- 
toin  nuiy  have  different  values  in  different  inilividiials.  In  riiiist(|neiiee, 
the  picture  is  tnic  or  (iiisc  ii.s  the  vnhic  i;«  properly  or  improperly  nili-il. 
So  rapidly  does  the  observer  with  thin  ^ift  arfivc  nl  il  eont'lufiion  that 
it  is  often  said  he  in  a  diaj;no?<tii'iHn  hy  intuition.  If  surh  a  family 
were  possible,  it  would  he  ii  valuable  iMis-ii-^sinn .  but  the  nbility  to  niuki' 
a  "snap"  diagnosis  is  ac(piir^>ii  only  by  patient,  repeated  ohsiTvation, 
by  3>'!n«matie  amuiKcinenl  lA  the  kiiowlcflKe  iiopiirid  tind  by  lixin([ 
it  on  the  mind. 

Diagnosis  Sometimes  Mpossible.  We  arc  orien  iinubh-  to  make  a 
diagnosis.  This  ari^-s  wh'-n  jiremisi-s  are  wuntint;  for  the  pnn-esM  of 
induction.  The  suhjective  syinplorn.t  niuy  not  tally  with  the  known 
processes  nf  diwiiM';  or  the  niirnitor  of  the  jti'tory  nf  (he  prr^-nl  diwuM 
may  omit  important  evidence  from  lack  of  memory  or  knowkflice, 
from  design,  or  for  other  reasons.  Tlie  obji-etive  pheitnmena  iiwiy  I* 
dc\"e]op«I  in  an  ilUlefinal  way;  or  they  may  Iw  iJiwun*,  a^  the  slate 
of  the  abdominal  contents  in  a  (Mrrnon  wlio  is  olww;  or  they  may  poifil 
to  one  or  more  pr(«-efl^,i  tJie  ^uhjWtive  i.yinpiom«  of  «hieh  are  wA 
present.  At  the  time  of  obvn'ation  the  diM.-av.*  may  not  have  de^'HofiMl 
ftUly.  Coder  these  cireum stances  a  prrivi-ional  diagnrrci^  mii*t  lie  irMiIe 
the  final  corK-liHiun  held  in  al>eyanri-.  If  there  is  a  ftu«{/i'kin  (hat 
iC  patient  b  suffering  from  a  eifnta^fiou'  dw-aw',  ilie  latter  >hinild  for 
rea.viru>  l^ie  ici^<'n  ttf-  iM-nrfJi  i>f  i\f  d'xibti  arvl  if  th^  |jatiefi('« 
>D<lition  requiri-5  prompt  rernMlial  a'-tjon,  the  ■>*mpt/jai3  muat  \ik 
rieweii  first  of  all  as  pfjs»ilile  in>li'iaii'yfu  for  iberapy. 

A'void  Harte.— If  prompt  a/iioti  i*   nr<l   rw^uiirrl.  haste  thoold  te 
vokled.     It  is  wA  ne(-eMar>   lo  mak'-  a  i)iairu"<'t'  ai  otM*-,  and  it  fa 
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«  ooafrsaan  of  i^minnce  if  tinir  is  tskfd  bvfon-  hii  opiniuii  i»  given. 

Bq— Ird  «h9«r\-mtion  sm]  rcAct-tion  shimlil  be  ctDplaynl  brforc'  a  con- 

i?  «m\T«l  •!.     This  applies  panHiilarly  in  tlrnsp  cinulittons 

wjwit  frum  improprr  nivLn>nmrnt,  fM"  ihp  proper  detcetion  of 

wfcick  sntwl  data,  knowleilfir  of  lemperamnii,  eic.  must  i>e  attjiiiivd. 

afm.  it  m»j"  l»  nccrsjatj-  to  ohsrrve  the  patient  under  chani^cd 

«» trt  sludj"  the  rffwrts  of  diet  on  nastrio  s<vrelion  or  of 

4^  other  orfn>ii».     Htt^te  Wds  tv  faulty  diu^Ki»is,  and 

lo  ■ndirmnl  tben|ietisi& 

Mm  Be  XBlted. — It  is  not  sufTKient  to  give  a 
■»  a  ffvi^  of  <r\inptoms  «im)  be  >atis6«tl  that  the  disicnosU  ts 
TWcsact  physical  ruDiliiion  of  the  (Miteni  inu^t  lieftsti-rtniiifil. 
pu%rrs  of  atl    the  ori^aits  corrrrtly   detennioed. 
if  ife  More  e\'iiienl  diaeiLte  U  the  sin};le  expiv^Tc^ti^n  of  a 
«r  9  it  K  ool>'  a  ^urfatv  stunn.  the  eurrrnts  of  nhich 
A  flran^  or  porumoniM  may  be  the  outmme  or  a 
«f  a  hxem  utfitntis.    A  |ientoiiiti»  may  hr  tbr  :<equel 
«F  ^  affamAaus  *m  yyosiipaa..  or  di:<<aM^  due  to  the  same  process 
tkr  »ae  time  in  two  or  nion-  oryans  as  $U[4Hirati\'e 
ytneai«fiti)<     In  >^w^^  »  case  it  uould  obxiouiJy  not  be 
«w«e  ri  the  afTe<.tioii.»  aKvne. 
It  saM  siAcaml.  for  instaiuv,  to  n»k(:niir  a  netiral^a  or  a  ^pasm. 
•f  ihr^iCiraT  on  aoAMiiit  of  i\hii-{i  ()h-  netiralpa  lieveloped 
W  ■  Miilwii  1      AtTeniion  .-(hould  Ix-  «-alfnl  to  the  itDponaDce  of 
OB^  Mkd  into  a  fabie  ?«vunty  hy  the  Mief  that  the  diajcnosb 
t  fcsi  day  is  ?aifEk«eni.    <'oin|ilii-Htioii?  may  ari^  or  the  miwind 
mvaAt  we^  territiir>.     Thus,  in  the  ii>Hr-«'  i^  pnetimt-nia.  in 
a  fc«  &[*>  a  »MWipTis  nuij  ari*  «>t  an  uli-i-rat  jit-  ribUH-anliti.^  mM»e. 
Gbs*  Bioiwi*.— Re<\'«\i>  »if  ca.'Bf;'  sJxKild  be  kept  for  oh\-»ous  reasotts. 
TW  tahi>c  .v«iqit4s  a  pr-neral  sur^rx  «^  the  i-a>4>.  aitit  teml-'  to  preveni 
in  tbr  exaniTiMiiw.     It  nalunill>  ai<U  in  the  trainit^^  of  tbe 
H  *i4wrT»-aTion      It  teaohe*  iwt>-i^..n  in  the  narraikw  «i  ea»^ 
!«>  t*  »«ird  h>  rc^xiithm  ami  b>  Ur-k  of  ha>tr  in  a^eertaininf; 
TV-  »iiiTa  ate  4W»  fv>(^■»^i  ftw  ni.iTe  nvature  rrAvtton.  and 
ill  «ad  a  tlv  ^rinui.'i  ^  the  liirvaiure  i<f  ^)mllaT  i-a^-s.    TW  twonl  i»  of 
vilar  tc  tvt  ll»r  T>»tw^t  rrtum*.  for  ad\>ee  aftiT  a  laiv*  iV  tine.    It 
■a>   W  re  HMwli.-MLival  \altM-.     T^  nx-nial  rtTeii  on  the  paitrtit  b 
ftwid.  W  tt*  lal^mc  .-rf   n.no*   nx)iiirr>  itnie  ai>ii  art-*ir»ej.  stodir 
litkMt^raiOtvi.     In  r*.-*r  ji  >>  deNiir\l  to  >t»i\   a  larw  ntimbrr  ti  ns» 
MVMi^  jffe  !<ieiKift.-   d«»      The  wiiM»\J<.  ma\   be  kept  >v\  k*«e  Jw* 
and  fii*^  JrtT  twroffe  use     ^^'^m  a  Miffi.-»em  miml^-r  are  scviir«J.  tt 
■u;  ^  eiassifie^  tmA  boMTwl  m  vtilomes  .IriMteil  to  the  \ar*iHt>  db<(« 
TW?  ma'  bf  ri.»red  in  »  blank  brt.^      \l  ihr  i-^stti  ti  the  >e»r  the  ' 
«»  miirw^  »rtvt»*iitnK  to  the  di^«<««e^  an.)  the  namr'^  .sf  tlw  {Wtirftl- 
Wvtrt  tnrtbrt.'i  r-  tbr  I'ani  \vstein      Tbr  .l•^^4v^J^^^  shonki  be  v 
v^lbi  »n."4w^    tW-  f*  7n"'<re  earvb-  ^tvttisi  »n  em-^i  t>a^  are  arrancT 
tm^aptf^  arocwbtW  T^^  ibr  li)«*r>  ai^-^wh  <i1  oahl  tvlaktpiev 


TUB  DATA.  METHODS.  ASD  OBJECTS  OF  D!AGNOSIS        21 

Method  o(  Record. — A  systiinatic  plan  should  bt-  pursm-tl  in  noting 
tike  eaftf!*.  Il  ii«il  not  convsponil  to  the  lines  nf  inquiry  in  the  fxam- 
tnstion  of  the  patinit,  wltich  nn-  uiotlifitnl  by  the  circunistunci's  of  the 


TTic  following  ontlinc  r^pUiivs  itwif.  Tin-  \Hrions  dnu  *hnnlil  he 
recorder)  in  >M|ncn(p.  and  in  such  inHiniir  that  thf  facts  of  t-uch  line 
ol  invi^lipnioii  cBii  hf  re»itily  cnlleil  for  review  and  analysis. 


nF.C:ORD  OF   CASK  No. 

DtAOXoeis  RescLT 

Nxinp. 
Rfeidenrc. 
I.  Chiff  Comphiiiil. 
n.  i^-*en/  /HnrvK.— Diitii,  UKKlr  iif  orwl,  and  iirohabic  I'xHliriK  raiiMi'  of 
present  trouljle:  evolution  of  iho  (iiMraec  to  ilnic  of  exanihiation,  with 
ihi'  Muliji-clivi^  hj-ni]il«nm. 
in.  Stifinl  Hi»lonj.--.\zv;  si-x;  raw;  mnrried  or  single;  ehiUlrpn.  the  numhcr 
and  lieahh;  miscarrisjfrw;  place  of  birlli;  forrm-r  n'siili-iit*. 
Oreujiatian:  Pn-m-nt  iind  pri-vimii"  home  wirroutidiiifp,  sanitnry  condition, 

etc 
HabiU:  Tuhaeco;  alenhii!;   tea;  iiarootirs;  wcximl  Imliits;   reitiihirily  iif 
meals:  character  of  foofi  and  method  of  eating;  number  o(  houre  of 
Bleep;  degree  of  fatijtue:  liraiii  iiw;  fxerciwi'. 
IV.  Fnmity    //Mfor//.— Hfrcdilriry    tcmleiK-y;    hfiiith    o[    parenls,    brothers, 

H*tcre.  etc.    Cause  of  denlli  and  age  at  nliirli  it  oeeurred. 
V,  Prtviom  Mflirnl  Ihrhnj. — I'roviouh  itliiciwL'M;  character  of  convulcscciic;!;; 
*}7>hihs  mill  gonorrhea:  injiiriri'. 
VI.  Pki/sieal  Kf'imin(Ui"i<.     K.xO'rnal  appearaiioe:  (Icvelopuirnt,  enlor,  figure, 
height  and  H'ciKlit,  alliliidc,  expn'uioo  of  Face. 

Temi«TaHirc,    perspiration,   erupllon,  swelliag.      C'undition  of  liraba 
and  joinliH. 
Ejami  noUitn  of  thf  lUgcKiWe  iiiiiiarnliui:  Mouth,  tongue,  gums,  and  pharynx; 

al>domiiial  organs. 
Bziimhrntum  of  Ihf  respiral/irii  /ipjirir/ilni':  Xosi-,  innnth,  aiiil  larynx;  iho 

luiiip;  iri.-pi'clioii,  pulpatiim,  iierrnshion.  auseullalioii.  niei [juration. 
SlJimirwliim  of  firculnli/n,  ii;)^i.tr«/ijx;   lij-pi'dion  iiiiil  jiidpulion  of  cardiao 
area,  ihti- avion,  auweuliaiion  of  Unirl;  similar  examination  of  arteries 
nnil  veins;  ihe  puIm':  iIic  Mom i -pressure, 
Examinnli'm  nf  the  uriiinry  nyimnilw:  Kiilncy.",   iirclcrs,  nn>i  hl.-iihicr. 
Bxaminiilum    of    tin-     iirfiv.im    tynlrm:   lii1rljJK>'iK'e,    Milijective    neii'ous 
phenomena,  sleep,  gaii,  sialioii,  reflcM'".  paralj^is,  t.ri'mor,  pain,  eoii- 
vulsions,  headaclii'.  ihslurhanre  of   -.t'lj.iiilioii,  disliirhiinccs  of  speech, 
llie  organs  of  -.perial  >enr>e. 
I.nhmiilnrij  KriimiiuiHiin.     ICxantinaliun  of  bloDft,  ppulum,  uriiit;,  othw 
cxcretionb,  weri-lion.-',  fxiulalintis,  etc. 
^Provisional  diagnosis 
'~ro|piosis 
aluieiit 


CHAPTER    II 

THE   HISTORY 

The  history  of  a  liisease  iiK-liuk's  not  only  the  prt-scnt  illness  but 
also  the  past  medical,  family,  and  social  liistor>',  so  that  facts  are  elicited 
which  may  have  some  W-ariiig  directly  or  iiiiiireetly  upon  llie  disease 
which  may  arise  as  a  ser|iiel  of  previous  illness,  as  a  result  of  inheri- 
tuiiee,  or  from  Imbits. 


THE  fflSTORY  OF  THE  PRESENT  DISEASE 

Scope  of  Inquiry.^The  subjective  sj-mptoms  of  the  diswise  are 
first  elicited  si)  that  \vc  can  note  the  patient's  intelligence,  expression, 
aud  general  bearing,  and  at  tlie  siinie  time  iiscerlain  the  tlirection 
further  inquiry  should  take.  The  first  step  in  the  procedure  is  to  secure 
in  the  patient's  own  words  a  kmiwledgc  of  what  troubles  liim  most. 
This  is  known  as  the  chiff  com}iiai»t  and  should  be  cKpressinl  in  a  few 
word^.  With  this  brii'f  iiil'orniarinti  in  ininil,  iituriediati-  iiieaHures  may 
be  taken  for  the  palienl's  relief  if  necessary,  or.  if  not  neeessarj'.  there 
have  l>een  sugRcsted  the  most  possible  lines  of  search  for  the  canse  of 
the  disease,  aud  we  can  proceed  to  the  history  of  llie  present  illness, 
which  includes  an  account  of  the  subjrcfire  siim/'linii-i,  of  the  iliinilioH 
of  the  disease,  of  its  mode  nf  inuii^l,  and  of  the  rniliiticii  of  the  s\  inptoras 
to  the  date  of  examination.  These  facts  enable  one  to  determine  the 
events  uf  the  ilisease  and  the  chrfinolnfjieal  order  of  tlieir  oceurrenee, 
that  is,  the  clinical  eoursi^  of  the  disease.  They  are  best  learneil  iu 
tlie  langna^e  of  the  patient.  If  the  nunn)ry  fail^  or  the  symptoms 
arc  not  clearly  narrated,  jndieiuus  (juestions  iriay  be  put  to  complete 
the  story;  but  leading  questions  must  never  be  asked  or  only  after  the 
patient's  own  aerx)urit  has  bi'cn  fully  ni^'en. 

Mode  of  Onset  and  Duration  of  the  Disease.  It  is  well  to  learn 
if  the  oiiM't  iif  the  di.ii'ii-ie  wiis  miililni  or  i/rinlii-il.  If  the  furmer,  the 
moat  slrikiuK  phenomena  lire  Id  be  jiseertaiued;  a  chill,  convulsion, 
sudden  vomiting,  a  profuse  diarrhea,  each  points  to  lines  of  further 
inquiry.  If  the  latter,  rlid  it  folluw  upon  Jiii  acute  illness,  or  did  each 
Mvniplom  K''"dually  increastr  in  intensity,  and  as  each  week  or  each 
month  jias^eil  by,  riew  pbeiionn-ii.i  creep  into  the  .s\  ni)i(oiu-eiiTnple.\? 
We  thus  learn  if  the  affection  iiiidiT  consideralion  is  acute  or  chronic — 
its  duraiiim.  It  mn»t  not  be  forKotten  ilmt  iiTtaiii  alVcetions  may  be 
two  or  three  diiy»,  or,  <tti  the  olber  hand,  a*  many  weeks,  in  dcvelopinB, 
.  which  art*  n'tvertlieh^i  acute;  typhoid  fever  is  a  pood  example.    It  is  to 
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be  reinenil)ere<l,  aim,  tliat  dbtea^rs  may  have  siitlrlen  acute  expressions, 
and  that  it  chmiiit'  discHse  nitty  be  in  rxistciifv  a  long  linif  without 
the  patient's  knowIe<!ge,  An  acute  diarrhea  or  a  convulsion  is  often 
the  first  intiiiiutioii  of  a  chronic  nt^phritis,  and  uii  attack  of  nn^iia 
pectoris  the  first  symptom  of  organic  heart  disease  of  long  standing. 
Evolution  of  the  Disease. — In  truiking  inciiiiry  ooiirerning  the  evo- 
lution of  the  subjective  symptoms.  tUc  fretiuency,  diimtioii,  character, 
and  degrff  of  nen-nty  of  ea«'h  symptom,  and  its  relationship  to  the 
function  of  the  organ  apparently  atFcctcd,  must  he  inquired  into. 
Thus  in  the  case  of  pain  in  the  abdomen,  we  must  learn  its  character, 
frcqucHcj'.  duration,  intensity,  and  locution,  and  whether  it  is  associated 
with  functional  disturbance  of  any  of  the  viscera  in  which  the  pain 
presumably  has  its  urigiu. 


THE  SOCIAL  mSTORT 

The  facts  to  be  ascertained  in  tJic  social  liistory  arc  the  age,  sex, 
occupation,  hahits,  present  and  jiast  residence,  and  opportunity  for 
exposure  to  diseases. 

Age. — Rach  period  in  evolution  and  involution  of  life  has  its  peculiar 
physiological  procvssi-s  susceptible  to  variations  by  external  influences. 
In  infancy  there  arise  congenital  afTeetiiins,  accident  incident  to  par- 
turition and  to  improper  mnntigeinent  of  the  cord,  disturbances  of 
digestion  and  of  the  pulmonary  tract. 

In  ckil'lho'iil,  line  is  prime  In  sulTcr  jiarlirularly  fntm  the  e«an- 
tbemata,  et'fcbrospinal  mcuinRitis.  cliori'a.  anterior  poliomyelitis, 
disorders  nf  the  tyinphoiil  slrnctures,  bronchitis,  bninchopneumonia, 
endocarditis,  whoopirtg  cough,  diphtheria,  mumps,  bone  tuberculosis, 
gastrfi-enteritis,  and  uitiissiisfepttim.  At  piilierty  the  perversions  and 
ifcquels  of  earlier  conditions  arc  liable  ti)  occur,  incrciising  in  frequency 
a.4  aflolescenee  advances.  Anemia,  dilonwis,  exoplithalniic  goitre, 
hysteria,  acute  tuberculosis,  and  the  iiciite  infectious  discuses  are 
particularly  likely  to  occur  at  this  time  of  life.  In  the  midtlU  j^eriod 
of  life,  diseases  that  arise  frnni  occupations,  from  lnil>its  ami  from 
exposure,  and  from  chili l-bcaring  arc  seen,  as  lead-poisoning,  licpulic 
riirhosi-s,  li.ibjir  |)rieiiniiiriiu,  and  v'nll-stinics.  Fiirllicrniore.  the  diseases, 
the  predisposition  of  which  is  inherited,  as  gout,  diabetes,  and  cancer, 
angina  p<'Ctoris,  aneury.*m,  arteriosclerosis,  myocarditis,  nephritis,  and 
other  disi-ases  largely  due  to  degenerative  vascular  changes  niake  their 
appearance,  in  many  in  the  latter  part  uf  midlife,  in  others  they  do  not 
ajipear  until  fild  age  arrives. 

Sex. — The  diseases,  charactcristie  of  the  res]tective  sexes,  arise  because 
of  a  difference  in  anatomical  structures  and  physiological  functions 
and  because  of  the  difference  In  exposure  to  varying  causal  agencies. 
Diseases  more  cniriinnri  in  ilic  nnile  .sc\  occnr  on  iieconnt  of  occupation, 
from  exposure,  from  overactivity  of  mind  and  body,  and  finally  from  the 
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formation  of  fiml  habits.  The  discusi's  that  iirr  more  prcvalfiit  in  the 
female  sex.  apart  from  aft'cctioiis  ari.siiif;  out  of  men.striiation  and  child- 
hearing,  finii  their  ori)(iri  in  tlie  nuirc-urlisssedciitury  nRtiirc  nf  women's 
live^,  ami,  hence.  theoppLirtunity  for  introsjicetion:  hysteria,  ncurasthciiin, 
and  the  neuroses  uhound  in  ttiem.  For  inexpHeaMe  reasons  mules  arc 
umre  ?nhjecl  to  epilepsy,  syriiisomyeiia.  locomotor  ataxia,  heiriopliilia, 
gout,  diabetes,  Addison's  diseast^,  leukemia,  iip])endieilis,  chronic 
endoearditis,  and  cancer  of  stomach  or  rectum.  I'Vmides  are  more 
subject  to  exophthalmic  goitre,  gastric  ulcer.  Kail-stones,  chorea,  and 
cancer  of  liver  and  MIc  passajje  as  well  u^  of  the  jrcuitalia  am!  breast. 

Occupation.  -Kach  oecugiation  demands  effort  in  one  particular 
direction  or  <ompeIs  exposure  to  <]eU-leriou»  influences.  Writer's  cramp, 
riuphysema,  eye-strain,  laryngeal  offe<-tions,  and  a  aeries  of  disorders 
arise  from  excessive  use  of  the  nfrpcled  piirts.  Miners,  stonecutters, 
grinders,  and  those  employeil  in  similar  owupations  are  sidijeel  to 
chronic  bronchitis  and  em]>hysem.i,  whieli  in  turn  invite  tuberculous 
infection.  lyeail-poisoniuK.  mercurial  poisoning,  pluisphorus-poi.soninn, 
Brsenical  and  brass-poisoniuR  arc  incident  to  the  occupations  which 
rimi|K'l  contact  with  these  poisoM.-<.  Inreclions  from  iiuimiils  are  to 
be  thought  of  in  tanners,  hostlers,  and  others  cominK  in  contact  with 
animals  and  their  prmluctM. 

The  manner  and  degrw  of  employment  of  the  mini]  should  he  in(|uired 
into  in  functional  and  organic  nervous  i!isorilei>. 

It  is  not  to  be  forRotten  that  thv  occupation  at  different  perifwl?  of 
life  must  be  found  out,  the  age  al  \\1nch  life-  i-coniimic-  bi<lllf  begun, 
and  the  circumstances  that  surrounded  the  early  career.  The  delete- 
rious inflnem-e  of  a  former  occupation  nniy  be  iippreeiatet!  only  after 
the  patient  is  in  an  entirely  different  sphere  of  hilior. 

Habits. — Habits  as  to  clothing,  ns  to  hours  of  rest  and  sleep,  as  to 
dinraeter  of  fiMid,  time,  regularity,  and  manner  of  eating  (the  indi- 
gestions, gout),  as  to  exercise,  as  to  the  um'  of  alcoholic  stimulants 
(cirrhosis  of  the  liver.  neuriti>,  bruin  affectionsl.  tobacco  lainblyopia, 
cardiac  palpitation),  of  tea  or  coffer,  of  narcotics,  must  be  inquire<l 
into.  MetliiMis  i>f  work,  inctliinU  of  recri'iilion.  domestic  jo\s  or  sor- 
rows, must  Ik"  ascertainiii,  A  knowledgi'  of  the  habits,  of  the  life,  of 
the  marital  relations,  of  the  indiviihial.  is  ewnlial  to  a  rational  diag- 
nosis, and  hence  a  true  tlicrapeiisi^. 

Present  and  Fast  Place  of  Residence.  Town  residence  and  country 
residence,  a  residence  in  a  damp  locullly,  by  the  -.i-a  and  in  the  iniaui- 
tains.  in  particular  valleys,  in  <liffer<-nt  waler-sheils.  in  tropical  or  frigid 
dime,  each  make.>  an  impress  on  the  couMitution  even  if  actual  disease 
is  not  created.  Hegions  infestcil  by  the  various  forms  of  animal  life 
which  act  as  hosts  in  the  trunsmissi()ri  of  ilisoase  (miliaria,  yellow  fever. 
plague.  Malta  fever.  echinociH-eus  disease,  etc.  I.  goitre  ilistrirt^.  localities 
in  which  vesi<-al  calenli  are  corniiion,  or  in  which  s]iecial  I'pidcmic 
diseases  abound,  as  yellow  ff\*t.T,  cholera,  or  dyscutery,  are  mutter 
for  inquiry. 
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The  »anitar>'  arrangements,  drainage,  ventilation,  water-supply, 
and  heating  of  the  dwelling  are  to  be  scrutinized. 

Exposure  to  Infection. — The  probability  of  exposure  to  a  contagious 
or  infectious  disease  must  be  looked  into  and  the  presence  of  epidemics 
ascertained.  The  period  of  incubation  and  the  prodromal  symptoms 
must  be  known. 

THE  FAMILT  BISTORT 

The  family  history  is  elicited  to  determine  the  affections  which  may 
or  may  not  be  hereditar>.  Strictly  speaking  a  disease  is  rarely  inherited 
unless  congenital,  but  the  tendency  or  predisposition  to  it  is  inherited 
just  as  the  same  facial  characteristics  or  mental  traits  of  a  family  are 
found  in  one  generation  after  another. 

To  secure  accurate  data,  the  age  and  state  of  health  of  parents, 
brothers  and  sisters,  if  living,  are  ascertained;  or  if  dead,  the  cause 
of  death  and  age  at  which  it  took  place.  Similar  questions  may  be 
applied  to  several  generations  of  the  family  and  to  collateral  branches, 

Difflcoltiea.— A  correct  family  history  may  not  be  secured  because 
of  family  pride,  because  the  patient  may  not  understand  the  me<lical 
terms,  or  because  the  inquirer  forgets  the  interdependence  of  many 
diseases,  or  because  the  patient  uses  obscure  terms  ("dropsy," 
"teething,"  "cold,"  "change  of  life,"  etc.),  or  symptoms  ("jaundice," 
"chills  and  fever,"  "diarrhea,"  etc.). 

Obscure  Terms. — Care  must  be  exercised  to  secure  definite  data, 
and  not  to  overestimate  statements.  Thus,  when  the  cause  of  death 
is  stated  to  be  dropsy,  or  jaundice,  or  a  cold,  or  teething,  or  change  of 
life  the  term  is  meaningless.  <'ontrol  questions  must  be  put  to  deter- 
mine the  character  of  the  symptoms  that  attended  the  fatal  illness. 

Common  Morbid  Processes. — The  data  of  the  family  history  are 
of  no  avail  unless  it  is  remembered  that  many  fundamentally  identical 
affections  have  various  monies  of  expression.  Various  diseases  may 
be  allied  to  the  one  suspected  to  exist  in  the  patient,  and  be  over- 
looked because  of  this  difference  of  expression.  One  member  of  a 
family  may  die  of  heart  disease,  another  of  rheumatic  fever;  or  some 
may  have  had  chorea,  or  cutaneous  affections,  or  renal  calculi;  such  ail- 
ments are  possibly  expressions  of  the  same  morbid  process.  Finlayson 
well  puts  them  into  groups  and  fittingly  portrays  them  as  follows: 

"In  regard  to  tuberculous  diseases,  we  ask  for  swollen  glands  or  waxy 
kernels,  or  running  in  the  neck,  diseases  of  the  spine  and  other  bones, 
bad  joints,  white  swellings,  <lisease  of  the  glands,  of  the  bowels,  water 
in  the  head,  consumption  of  the  lungs,  or  decline,  or  weakness  of  the 
chest,  with  spitting  of  blood  an<l  so  on. 

"Heart  disease,  rheumatism,  chorea,  psoriasis,  and  some  other  cuta- 
neous affections,  and  perhaps  renal  concretions  and  emphysematous 
bronchitis,  appear  to  replace  each  other  in  liifferent  members  of 
the  same  family.  The  neurotic  group  includes  the  various  forms  of 
neuralgia,  epilepsy,  hypochrondriasis,  hysteria,  and  insanity. 
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"Apoplf-xy  umi  hemiplcf;ta  in  their  hereditary  character  are  iissoeiate<i 
with  vascular  disorders.  Gout,  disease  of  the  liver,  contracted  kidney, 
rennl  cjilciihis  and  gravel,  mid  angina  iiectons  Torm  anotlier  allied 
group;  and  these  have  also  some  affinity  with  the  disorders  connected 
with  arterial  degenerations.  Svithilis,  which,  of  etinrse,  has  marke<i 
hereditary  characters,  assumes  such  a  nuiltitude  of  forms  as  to  prechide 
enumeration;  but  the  tendency  is  for  such  syphilitic  diseases  to  fail 
in  tlie  course  of  time  from  early  death  or  sterility.  AVjortioiis,  still- 
births, early  deaths  in  infancy,  associated  with  cutaneous  eruptioni 
on  the  buttocks  and  with  snullles,  are  inipurtuiit  in  many  family 
histories;  nervous  deafness,  opacities  of  the  cornea,  notehetl  teeth, 
epilepsy,  and  imbci-ilily  are  occasional  manifestations  of  the  saint 
disorder  iii  lliosc  children  who  survive."* 

Inherited  Diseases. — (I)  litmoiihiUa  is  the  most  striking  afl'ectior 
that  is  traiisuiitted  by  inheritance.  (2)  Syphilid  may  be  inherited. 
No  invcstiRation  is  complete  in  cerlaln  eye,  skin,  nasaJ,  or  throat 
affections,  in  diseases  of  the  nervous  system,  and  to  a  less  degree  ir 
other  ailments,  «Hthout  settling  the  question  of  ancestral  syphilis 
(3)  A  tendency  to  the  diseases  or  perhaps  the  nietabolic  causes  pro- 
ductive of  them  is  inherited  in  emphi/srma,  artfriosclerosU,  diahclcs 
tuheratloxis,  mw*T,  gout,  rhriimnJmn,  and  mninj  xkiit  ajfei-lmiti.  It  is 
well  to  remember  that  members  of  families  subject  to  these  diseases 
particularly  arteriosclerosis,  arc  usually  short-lived  and  age  prematurely 
and  that  many  families  seem  to  possess  great  powers  of  resistance  tt 
infectious  diseiisos.  and  are  as  well  not  subject  to  inlierited  diseases 
so  that  their  meml>crs  are  usually  long-lived,  Furtlicrinore.  ecrtaii 
fnmilies  have  a  iire<b^posiliori  to  nuiny  minor  ailments  and  diseases 
esiMvially  gastro-intestinal  atfeetions. 

Nervous  Diseases. — Nervous  diseases  are  the  most  common  ol 
inheritctl  diseases,  us  progressive  muscular  atrophy,  hereditary  chorea 
Thnmsen's  disease,  Friedreich's  aluviji,  migraine,  asthma,  e|>ilepsy 
and  forms  of  insanity.  To  these  may  be  aildcd  family  types  occurring 
generation  after  generation,  or  racial  <liaractrrislies,  manifested  ii 
hj'stcritt,  hypoehnndriasis.  and  other  psychoses  or  neuroses.  Bj 
neurotic  hrredity  we  mean  that  in  certain  families  a  tendency  to  tht 
development  of  various  forms  of  nervous  liiscase  exists,  wliirli  ma> 
be  manifested,  however,  only  in  i-erlaiii  iminlxTs  of  a  gcncr.lt  ion.  Tin 
indications  of  neurotic  herttlitv  are  manifuld.  Inquiries  nnist  be  math 
in  regard  to  insanity  ami  epilepsy,  to  instances  of  suicide,  to  peculiarilic: 
of  character.  lo  criminal  temleiicie.-i.  to  addiciiou  to  the  use  of  drugs 
such  as  alcohol  or  opium:  to  cungeuilal  deformities;  or  to  congenita 
diseases,  such  as  deaf-nuui>ni.  (Vrttiin  forni'«  of  nervous  disejHse.  tht 
causes  of  which  an-  unknown,  are  sptikcn  of  as  hereditary  or  familiar 
because  two  or  more  examph's  have  been  obsen-eil  in  the  siime  family 

Terminolocr.  -  Various  tenuis  are  I'inphiyed  to  indicate  the  nature  o 
an  inheritance.  Dirrct  inhfriiumf  nuiiro  lliat  llie  child  acfpiires  th< 
disease  before  or  al  birth.     If  both  [wn-nls  have  ihe  ilisease  the  ehih 
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Ukcly  to  suffer  more  scvcn-ly,  and  this  is  »pokoii  of  ns  cuim 
mJiefiiance.  By  indirect  inheritance  is  meant  the  condition  in 
the  coliatcrul  ancestry  und  not  tlie  parents  liuve  hiul  the  disease, 
parents  may  appear  to  be  healthy,  although  the  Krandpareii' 
earlier  ancestors,  in  tht^  direc-t  line  have  sutFereii  from  the  siime  di 
and  this  is  called  aiatUtic  inheritance  (atavism,  the  skipping  of  a  j 
alion).  Bj'  similar  inkerilancf,  Is  meant  the  occurrence  in  the  oil! 
of  a  flisease  similar  to  Init  not  identical  witli  that  from  which  the  pi 
have  sufTered.  Kxamph-^  nf  snrh  diseases  are  Ilunlingdnn's  c 
and  Goldflani's  periiMlio  panilyais.  By  ili.%vmilnr  inheritance  is  i 
the  development  in  the  offspring  of  a  form  of  disease  differing 
thai  which  existed  in  the  parents,  us  an  epileptic  child  born  of  pi 
snffering  from  neurasthenia,  hysteria,  or  insanity. 

Contagious  Diseases. — In  the  intpiiry  it  may  lie  well  to  aso 
the  proliability  of  disease  being  trasmitfcd  from  husband  to  wife, 
opposite.    Syjihilis.  gonorrhea,  ami  tnbereuloyis  are  exaniplea.    No 
may  this  probability  apply  to  tlie  transmission  of  disease  from  hu 
to  wife,  hut  to  their  oflspring  as  well. 
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The  medical  history  is  secured  to  determine  tl)  if  the  present  d 
has  occurred  previously,  (1!)  if  it  is  the  sequel  of  n  former  disenf 
if  u  similar  affection  has  occurred,  and  may  therefore  be  excluded 
the  diagnosis. 

1.  The  following  iHseuses  are  likely  to  recur;  nsthma.  brum 
delirium   tremens,  erysipelas,  gout,  gall-stones,  malarial  fever, 
moiiia,    tonsillitirj,    rlii-uinati,>m,    renal     colic,    diphtheria,    apo; 
angina  pectoris,  intermittent  hemoglobinuria, 

2.  The  diseases  which  have  setpiehe  are  syphilis,  gonorrhea,  i 
fever,  rheumatic  fever,  tonsillitis,  and  other  general  infectious  dis 
Gall-stones,  renal  calculi,  local  infections,  as  of  the  aiipeiiilix  oi 
bladder,  are  often  followed  by  secouilary  disorders.  Nephritis. 
carditis,  myocarditis,  aneurism,  angina  pectoris,  apoplexy,  hi 
dbease,  pancreatitis,  Inteslinal  obstructioiL,  locomotor  ataxia, 
ceniia.  amyloid  disea.sc.  fatty  degeneration,  ]>elvic  inflammatory  di 
and  the  various  nianifeslatioris  of  syphilis  are  disorders  which 
most  frctjuently.  se«x)mlarily  to  other  disea.ses.  Injuries  are  oft( 
cause  of  tulicrcnions  bone  disease,  epilepsy,  pachymcnigitiS; 
meningitis. 

3.  The  diseases  which  are  likely  to  occur  only  once  are  most  > 
exanthemata  and  typhoid  fever.  lu  the  diagnosis  of  obscure 
if  a  history  of  iheir  occurrence  is  ascerltiined,  they  can  u?ual 
excluded.  The  data  i.)f  occurrence  and  character  of  the  disca* 
duration,  the  degree  of  severity,  and  the  completeness  of  eonvales 
inust  be  determined. 
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CEKKRAh  SrajKCTIVE  SYMPTOMS 


4.  Formication,  or  itching,  is  a  variety  of  pruritus  attending 
skin  afTtM-tioris.  hystcriii  nrid  neiiriisttK-iiiii.  inaiiy  orgiiiiio  spiiml  di 
brain  (umorH,  toxic  rtinditions,  as  lead-poisoning,  uremia,  gou 
jaundic-e,  and  is  ut  l\ntf»  jirftiionitor.v  nf  I'crefjral  iipoplexj'. 
rintga  (erRot  and  copaibal  give  rise  to  it.  It  ts  a  local  symptom  afl 
the  genitals,  in  diabett-s  ur  wlien  there  is  lencorrlieu.  and  llie  a 
seat-worms  or  hemorrhoids. 

!}.  Thnthhinij  ni3\'  Iw  fell  over  the  entire  hndy  in  aortic  regurgl 
cardiac  hypertrophy,  hysteria,  iieurHsthcnia.  und  anemia.  I'u 
of  the  iii)rta  may  he  functional  or  due  to  aneurism.  ThrohbiuK 
head  and  neck  i^  seen  in  c^ophthalinie  goitre.  It  is  ii  local  sci 
limite^l  to  the  aorta  or  the  heart  in  aneumm,  in  palpitation.  , 
CKrdiae  hyiHrrtrophy. 

6.  A  sense  of  fiiltirss  h)catcd   in  the  chest  or  epigastrium  is 
chronic  itastritis,  dilatiil  sinmaeh,  h\|MTrro[ih\   of  tin-  heart,  e 
w-ma,  and  asthma;  or  to  distention  of  the  iibiitinien.  us  from  tynip 

I.  Viiiirmxiiiii  or  wnijhl  in  the  ehest  \'^  fnunil  in  eardiitc  und  piiln 
atTcctions  and  in  hysteria;  in  the  epigiistriiini.  in  ^a^Iric  iieuro 
tlie  heait,  in  neurasthenia  and  hj  pochondriasU  or  as  an  nuta; 
abdomen  or  pelvis,  when  a  tumor  is  present. 

5.  (iirdh  ^eiiJiation  oc.-eurs  in  spinal  conl  disease,  or  temp 
after  violent  c<nij;h  or  voinitiiig.  mid  in  diaphritgmatic  pleurisy. 

fl.  I'rerurilinl  lii^rrxji  is  found  in  angina  pectoris,  in  cardiac  we 
and  dilatation,  in  aeuite  fnnns  uf  indigestion  and  diarrhea,  i 
hysteria  and  neurasthenia. 

10.  VhiU  ami  Frrrr. —  Both  are  subjective  us  well  as  objectiv 
nomena.  but  as  one  can  be  iiccnnitely  estimated  by  an  JliKtr 
of  precision  (thcrnionieterl.  and  as  both  are  jjeneriiily  assucialt 
discussion  of  them  will  be  postponed.  I.Sec  Olijcetive  Signs.) 
abnormal  sensation  of  cold  or  of  heat  will  be  discussed  in  the  c 
on  Nervous  Diseases. 

II.  fViWwM*  may  bo  due  to  anemia  and  to  myxcilema.  as  wel 
functional  nervous  diMirdcrs.  When  locali/ed,  wiih  pain  or  pi 
sensations,  it  may  be  due  to  one  of  the  forms  nf  mild  ncuriti 
may  occur  in  loeimiolnr  ataxia  or  syriiiKoniyclia.  (.Sec  Seusal 
Nervous  Di.seases.)  It  occurs  locally  in  conditions  which  in 
with  the  circulation  to  the  parts  alVected,  iis  arterioselerosi.i,  ph 
and  thrombosis  uf  tlie  vessels  of  the  extremities. 

12.  A  feeling  of  nfTPngth,  or  the  idea  of  an  ability  to  perforir 
feats  of  strength  or  endurance,  or  a  great  mental  feat,  is  a  suit 
symptom  that  is  dwelt  upon  by  the  patient  who  is  developing  or  i 
through  certain  .stages  of  jjaretic  (Icuicnliu.  It  is  accompani 
other  evidences  of  exhilaration.  K.rhilarafi(i!i  attends  ehloros 
forms  of  hysteria  and  neurasthenia,  the  physical  nr  mental  exh 
of  strength  taking  pluee  in  the  after  jiart  of  the  day  and  ever 
upon  undue  excitement,     {'orrcsponding  dcpres-sion   usually  f 
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ftf  mtatMot,  exhaustion,  or  fatigue  is  often  complained 
dound  is  niudc  upuii  ttii-  hmlily  strcnj^lh,  it  can 
it  is  not  exerted.     The  patient  coinplains  of 
the  moniing  than  upon  Ktiriiif^.  ur  uf  a  sense  of 
Kcnstomed  or  spi-elal  (Jutics,     Mental  flfpression 
■  ybeoMnvnon.    It  h  iliic  to  nt-iira^thciiia  generally, 
aetoiDpaniment  of  the  forms  of  toxemia  to  whieh 
— 1 — — *?'qn  Wong;  of  the  toxpniiji  of  certain  varieties 
iixo,  alcohol,  and  other  narcotic  poisons  (tea  or 
ini-raJ  poisons.    Tlie  .'*ame  scn.*e  of  fatigue  nttcuils  the 
-   a  the  siteeific  fevers.     It  is  a  symptom  that  has 
.■yyitly  of  lule  in  the  fletjiiential  period  uf  influenza, 
injfss  must  not  be  cotiftmrided  with  true  weakness 
.  :.-,«i,  seen  in  diabetes,  tuhcrculo.'iis,  exophthalmic 
\i)ak  the  patient  is  aware  r)f  its  presence,  it  is 
.g  ^Irr  t!ie  oijjective  phenomena  of  diseuse.  for  it 
sfO  of  disease. 
^mxiioH  is  imiially  the  result  of  pelvic  disease, 
i0\'erfillpd  l>lailder. 
or  constriction  is  f«lt  in  the  first  or  dry  stage 

ibe  subjective  synnptonis  which  are  mnimon 

_ingaestive  of  a  certain  iliseuse,  are  considered. 

fa  iMliili  TT'I  ^^  s,M[iplomnltc  of  any  one  disease  or 

BTOtt)  cnu»al  condition  shoiiM  be  searched  fur. 

ff  indicntinff  a  pulmonary  disorder  may  be  due 


CHAPTER  IV 

PAIN 

Definition. — Pain  may  be  defined  as  a  sensation  known  to  everyone 
which  produces  on  the  part  of  the  organism,  as  a  whole,  the  desire  to 
abolish  or  escape  from  it. 

Pattiology. — The  pathology  of  pain  is  generally  believed  to  be  a 
state  of  impaired  nutrition,  and  hence  of  injury,  gross  or  microscopic, 
either  at  the  periphery  or  in  the  afferent  nerve  tract.  There  is  also 
the  so-called  sympathetic  or  reflex  pain,  due  to  irritation  in  a  part 
removed  from  the  locality  to  which  the  sensation  is  referred. 

Pains  in  reference  to  the  general  nervous  system  may  be  classified 
according  to  the  localization  of  the  lesion  into  (1)  peripheral,  (2)  central, 
and  (3)  general.  Peripheral  pains  are  local  and  due  to  some  alteration 
either  in  the  structure  or  in  the  nutrition  of  the  peripheral  nerves. 
The  disturbances  may  be  situated  at  the  sensory  terminations,  or 
anywhere  in  the  course  of  the  nerve  or  nerve  roots.  Pains  due  to 
causes  situated  in  the  latter  place  are  usually  perceived  at  the  peripheral 
distribution  of  the  nerve,  and  are,  therefore,  spoken  of  as  referred 
pains.  The  nature  of  central  pain  is  not  at  present  clearly  understood. 
General  pains  are  those  due  to  some  toxic  condition  of  the  blood  or 
impairment  of  the  nutrition  of  the  nervous  system  as  a  whole,  and 
manifested  as  pain  in  the  regions  of  least  resistance. 

Variations  in  Disease. — Pain  is,  perhaps,  the  most  variable  symptom 
in  disease.  It  ranges  from  a  sensation  of  mere  discomfort,  as  the  dull 
ache  of  chronic  lumbago,  to  the  stabbing  pain  of  pleurisy  or  the  intoler- 
able anguish  of  heart  pang.  It  is  at  times  compatible  with  the  highest 
mental  endeavor  or  the  severest  physical  exertion,  at  other  times  the 
whole  energj-  of  the  organism  is  absorbed  in  resisting  it.  It  may  be 
definitely  localized  in  any  part  of  the  body,  in  any  of  the  tissues,  or 
distributed  over  an  ill-defined  area. 

The  Recognition  of  Pain. — The  Mode  of  Expression. — As  a  rule  the 
physician  learns  of  the  existence  of  pain  by  the  complaints  of  the  patient. 
Thus  he  learns  more  or  less  accurately'  its  location,  character,  degree, 
and  duration,  and  usually  something  of  its  causation.  There  are  also 
other  ways  by  which  suffering  is  expressed  which  may  be  grouped 
among  the  objective  symptoms.    They  are: 

Facial  Expression. — The  expression  of  the  face  is  the  most  common 
interpreter  of  the  emotions,  and  is  far  more  reliable  than  the  patient's 
statements. 

Pulse  Rate. — Pain  causes  an  increase  in  the  pulse  rate,  in  general 
the  more  severe  the  pain  the  more  rapid  the  pulse,  a  sign  of  pain  that 
is  absent  in  malingering  and  hy.steria. 


mtMofi  "t  tt-iUtu  »(»*  wMfjfrt  f4  t\w  h«Jy  ««i  Mi  dbrtH  limb.  T 
l^* )«  »((*  iN*fM*i.  «firf rrfcirw  *rf  lli*r  w^At  >***?  -,  ihr  atinnrK*  to  drfi 
rif  (Iwv  •TKl/ftrN  U¥'-/ntit-i,i  lA  Itw  fwml  t<j  xhf  m.ttt*^M  part,  ««r  tlir  *vA 
^fltlfit!  "•(*!■  "*  i(w  (iKff  r»«»'H  ((  lh#-  •/<  l(r  p<»»»if>le':  iIim*  are  l 
frflr  "  ffif  ti'iitl;  iltw(f(i'r>(i'-  ii^  I'fsl  >itifr«^air- 

thm'"'-  '/I  K(fW,  I  uforiuimlfi} .  j>«i(i  i«  om-  tH  the  OK«t  unrclia 
irf  fmiHiHttitf  U  it  itrtfwimnh  "  Mil'jwiivi-  %ympv>m.  with  in 
Ifriittnltillly.  ttuuUtuti'if  M*  »''!■  N*  <|ijarilitiitivr  vsiriut'vtns.  Ttu-  p 
M'liinf  'IrU'i''  In  I'illtrr  r<'*|K-H  ia  (^  iiri|f>rtiiii<-r  in  iliiieno.iis,  atn\ 
(rtdV  Hm'  M<l(KltC«(  itH'iiti",  if  «(!>  .  nff  imiilnlil*'  1m  <-^limatc  it  uliji-i'tivt 
iUf  |(lt>Hli  iMii  I*  iiiuti>i\\r*\  tti  rrl>  iiliriunt  wliolly  u|;<>ii  tiit*  ^tatctnet 
mill  |i|i|rl'nr(iri('r>  nl  (lie  |ililWl(. 

Ilffnm  11*  l«i  lln>  |rr«>«cii(i'  iiT  (iltiM-iicc  of  tin-  lU-jiji-v  of  pain  aris 
trfHiMioi'  (lin  imlli'Ml  lini.>  iiiififiiriili-  lii«  iiiHVrirjK>  '""  M'lUe  Iliet 
'rill'  l«in(tiinf>  Iti  I'MiUHiTMUnri  ii  itiii-l  tiiafki''!  In  ciTtiiiii  [mTwiis  i 
liitniill''  lt'<ii|ii'riiini'iil.  in  llumi-  xiiltrririK  froin  rhnmii'  iH^i'iim;  uf  lot 
Hfllliillli)!,  In  t)Hi»i>  nci'ltntiiiiM'il  Im  tiiiliMir  imil  nictiiiil  liiimr.  in  womei 
mill  III  Mill  viiiHiK.    Till-  li'nilriii'v  III  ilr|>r<'riuiii>ii  i-<  iim-l  rMiirlvi''!  in  tli 

ilili'UiiiiiHi'  l)'iii|ii'riinii'iil.  Ill   [1 1'  iii'1'ii-.K.iiinl  III  liiiriUlii]).  ('?>|)<'<-iiil], 

I  iif  oiniill  liiltilliriinil  >li'M-ti>|>nii'ii1.  in  men,  in  tin-  ii^i'il.  niul   ilici^ 
IKlili'l  "O'iKitt  itii'iiliil  liilnlniltiii  N'lmi  n-llKioii^  or  i>iln-r  ■'Mitctmiit. 

Ilmillal*))  Pftlfli  MInillliihil  inun  i->  li>  t)c  r<'ri>Kin»'<l  !•>  tin-  t-xi^lctn- 
itf  ti  nmllw  riif  i|i>i'i<)itliiii 

Wii'tii|^<r<i<lf.  ^liniiliilliMi  ii  rouuiiKii  in  ilinsi*  ulm  >irk  fliitinijaie 
till  (n)lll'li<a,  nr  In  lltiwc  ^\liii  lum-  it  niiirliid  i-nu  ini:  Ti-r  synipatliy  ntii 
Ullvtilliill.  ll*  tlHt'tllun  il(<|u'iiiU  n|iiin  (Ik-  >kill  i>f  llii-  ]>li\Mi'iiiii.  win 
|(,v  ilUlmi'llliM  lliv  iltU'lillttit  rmiii  till-  i>iirt  iMiiiplaintHi  of.  ohscrvr 
itwl  ittv  |win  illvtlii't^iri.  wt.  till  ilif  oilivr  Imml.  (Iiiit  jmiii  i>  ailmiiitt 
lltH  IMIM  liiwliiiK  itili-iilnm  !■>  »linM«l.  nmnMVcr.  ihciilijMmiiolwTvc 

Nil   nKw-mv   III    H<llH|llllll<   Itl^NoKMl   «ll>'r«t»llll,  tlllll   U'StUll(v     ilKMIIM.-lMIC; 

(ti  iW  vmptiM"' 

fflHvHM  'Ittt'  ^>^*-«lt¥«l  Ivi'>Iiyh-mI  uimUi  U  iif  iinii-h  laliH',  f(ir  ihi 
UlUl'  i^MimLiiil'.  Mhil  \\w  |iUviit  **  rwii  *.miliii|;  fvatuiv  t-annol  fai 
t\*  »HiWv  \\w  xAv^twf  l\\  ihvtr  tiioiiKTutiv  l'r»h-  liy -tt-nji  i»  apt  to  U 
(Khh-^iIivv  I1>v  it»lH\Hli,\  I-  tiH'r\«N\>l  Ixxiau^v  ai-uul  pliyitTiI  champr 
v»v«t.  »»  witMUKwti  \mli  iliUlAlKitt  \4  ih*-  (Hijiil,  iM*ttraot«rv.  atkl  vnAvt 
WthWNbMtt  ||m<  i^wttv  umitM^KxwIJr  at>r^!tir>i»<4Mt  [^'Oev     TnM 
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It'll  ftf  in'f^ttir*,  or  any  of  tfte  faolinr  Tvcna:    fT)  ni  aneiw 
ri,f>  r'r^y^  rtf  lofonuXOT  Mois,,  urf  K  coite  hmr  agne  of 

I""  miiy  It*  finftmt.  aiwf  ft)llnv«rf  hy 
f^  vnrififinn.     S»''h  '^n*^  inrtirates  that  the 
ftf  «(r?w  <t>"'(-tr.]iin*'nf      ft  (•*  rthwrviyj  in  vamm  foma  of 
ir.  ;r><!:imm»tini)  flf  mtt<(cl«'<t  arwl  of  miirjioa  memfacBiics,  in  ehnwie 
•t'it>fin  Af  ivnxn  <mH*TnfV«,  in  ^nni«  hone  dneaae,  and  in 
ft'-wiy  '('■vi'l'Vplnff  m^'^htinirHl  |>r>x«4iirf ,  n»  hy  tiimnn. 

?  f >*  nvfif'V  ■  T)m*  HnMfi<^in  of  pNJn  nUn  mrfimtcs  the  acuteoeas  of 
i'  ■  (^  th*-  ''K'l^l  nvArhid  pn><'r^.     Pain  of  «V^  dontioa  b  wen 

II!  :!,  I rWhfin'*  in  wh(i"h  it  ff*vp|»vp-«  tiKhkniy  f*«  Mrxle  of  OoaeC), 
fft  iWirt^  WftWiH  inAffnintittionn,  hikI  in  fteiifaljpA*.  Pain  of  fcwij  duradoa, 
tf  M/Mfnnf ,  i*  iiiinfOy  fin*  ^/i  oritiintr  Wifrfw;  if  inb^mittent,  it  may  be 
Ant"  tti  tifttfntfiin. 

Prtlfi  i*  kIh/f  *(ivw(«!,  »«  ('•  <Iiir»lk'n,  into  tcmjoirary  and  cnnstunt 
fMlfi.  'fMiJitftnfy  yitin  indir-ntM  tfitnl  r>r  partial  ntir>'anc-e  of  tlie  morbid 
f^Hit-tt*.  ttnll^  t*ti»»f»ni  pNrn  fwinf*  In  it*  rr»ntiniiAi>ce. 

i^nUi  fUny  itW,  1rf>  \n\M»\\Ufjit  i>r  foiniltrnt,  piiri«y-inin!  or  periodic: 
tm  iHlff'viUtnl  N«i<l  rrmiltfnt  \t»\m  iiri-  rhann-terislir  of  neuraljnas. 
(rf  (i«i)iil  (o  n  fiifi(H<timI  oriitin;  \hty  fniir  U-niUM;  tlic  rau»e  which 
•(l|i(<rili'l(l(4*«  tll^trl  Nifiiiii  lirtriiiHvt  n|i«>rativc.  (bj  Pumxysiual  pnin 
N  Ihf  htfrn  irlil'li  nniiri*  when  thrrr  is  oli^trm-lion  of  chniiiifls.  iis  the 
fill-  <(«(■(«  \n  lillliiiy  Nilic,  (III-  itil«-<(ini^i,  llio  iilrnii,  and  ttic  ureters  in 
Mil-  vittiollu  fi<rtii*  ut  i'i'W*-  l<i  whirl)  \\wy  itrr  liiililr.  The  |>iirii\vs[iis 
n(  |ihIii  fHltf  ttt  till*  t'nlir«t'  (if  tlif  iillnc-ki.  (c)  The  ItTiii  jirrindic  is 
H|i|iI|hI  I«  IihUi"  llliit  I'M'ilt  111  ili<>(ihi-l  inlrr\aN.  'I'lir  toxic  licadaclies 
Nll<(  tM>fVh  lti*MllHfhi'<.  n*  iiiiurniMr,  nn-  i>ftrii  jH'rifxiic. 

H  TiMt.  (If  (lit  I'dlil'Nt  t  Ihnrrnil  \w\u^  nrv  iiMially  reflex  from 
(lllM'tlliltlll  tll^ihli'f-i  SiMlii'  |i»iu«.  II"  livmlnelie^  due  It)  eardiue  wciikiicss 
Dlid  lit  hiHii*  iif  Hiii'litlti,  «h'  |'iT*<-tit  iluriii);  tin-  daj .  beeauso  the  pnlient 
l<t  hi  lht>  ll|i|l||ld  inuilloh;  lhe>  di«ji|)|4iir  in  the  rtviiinlH-iit  iii»tti(^)n, 
Hml  lit'tiii'  iiH<  iih>>)<iit  Ml  iiiaht  Nnini^tlwiiie  (uiin*  arc  worst-  in  the 
NitK  |>iitt  iif  lht<  iIh>  .  VncfNiiiiif  )iHiti>  ustialt}'  due  !■>  |M-rt(K>teal 
lltHiiuntiHlltMi  im-  ii*hiitH<ti  III  vH'dU 

'Hill  h>Hi-.i«A<(i»N  ii(  iviiii  III  tiiiielioiial  aels  is  of  iiit|xirtaiice.  Thu* 
ttl  lt«*U(e  \y^^\\  i\*  Miihiut  tM  the  takiitje  \J  ftoxl  j.^  to  tn-  HMvrt»iiird. 
iVlH  rtWllixK  >w»  U'tiMv  nn-rtl«  it  K««tmlcM.  due  tvi  hj  |»eraoiility.  Otvur^ 
lH^B  wftii  tiifMli.  II  U  dwe  Iv  iilivf,  »-*!nv*,  «*  c»iriii--  ^inetiiiio  i«> 
|l««hW  tl^-^mvt|ui  ^ VA'tll'l'lti^  M'*\-«il  htiits  jifter  il  injy  he  due  to 
lyxK^^s-  tiltwtt^n (Uut  y*  diH^lstMl  hKxt     I'hr^t  Miii.  UKT»i«yt  b;   tbr 

i    W\'^\^■^*^^     11w  v^wwixlvr  »»«i£c'-i>  tV  Vx-ntkm  and  tbr  caic« 

Ya  w  ■  ■■■•¥.  s4   w4%-M<  'i'-v--*''v-»»»--v  t\'  ■  -  i'<  o,i&.  aad 

W.  ^sw*^^  v4  w>WW*V<*      '  •  »  «•  a  s*«fcTr  >.-rs   ihil  ixrws  k 

mHtW««  vv^''     l'W«««r  i;\  tv-   -  ■■<  *f  :<«ilr«  «w.-4a.  .^  csc!«.-ir»  •«  to 
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spasm  of  the  intestines,  bs  in  colic.  Gnawing  or  boring  pain  attends  the 
pressure  necrosis  of  aneurism,  and  is  characteristic  of  gastralgia  or 
hyperacidity.  Throbbing  pain  is  usually  associated  with  acute  inflam- 
mation, whether  superficial  or  deep.  It  may  be  rhythmic  with  the 
pulsations  of  the  heart.  Dvtl  pain  is  due  to  slow,  chronic  inflammation 
in  the  hones  and  the  viscera;  it  is  the  pain  of  myalgia  and  of  fatigue  in 
the  muscles.  It  may  be  of  an  aching  character.  But  aching  pains  may 
also  be  general;  they  are  found  among  the  prodromata  of  the  acute 
diseases,  attend  and  follow  a  chill,  and  occur  in  most  characteristic 
fonns  in  influenza  and  dengue.  Pressing  pain  is  complained  of  when 
it  attends  an  attempt  to  remove  material  from  the  viscera  as  the  passage 
of  water  when  the  bladder  is  inflamed ;  the  passage  of  feces  in  dysentery. 
The  term  tenesmus  is  applied  to  it,  so  that  we  have  vesical  tenesmus 
and  rectal  tenesmus.  The  passage  of  clots  or  other  material  from  the 
uterus  is  attended  by  pain  with  pressure  or  "bearing  down,"  as  it  is 
termed. 

Finally,  the  character  of  pain  is  often  an  indication  of  the  nature 
of  the  disease  as  well  as  of  the  tissue  affected.  (1)  Thus  boring  and 
constant  pain  is  seen  in  bone  and  periosteal  disease.  (2)  Soreness  or 
aching  in  muscular  affections.  (3)  The  pain  is  sharp  and  stabbing 
when  serous  membranes  are  affected.  (4)  Smarting  and  burning, 
or,  perhaps,  dull  pain  and  soreness,  when  mucous  membranes  are 
inflamed.  (5)  Burning  or  itching  in  affections  of  the  skin.  (6)  Dull 
and  usually  constant  in  visceral  affections,  although  in  malignant  dis- 
ease of  various  organs  it  may  be  sharp  and  paroxysmal.  (7)  Aching, 
burning,  and  throbbing  in  a  nerve  trunk  and  its  distribution,  with 
tenderness,  commonly  indicate  neuritis.  (8)  A  sense  of  swelling, 
distention,  or  bursting  attends  the  pain  of  obstruction,  as  in  renal 
or  hepatic  colic.  (9)  Rending  or  tearing  pain  may  be  complained  of 
when  a  hollow  viscus  or  sac  is  ruptured,  as  notably  in  rupture  of  the 
sac  of  extra-uterine  pregnancy. 

5.  Location  of  Pain. — Pains  may  be  general  or  local. 

A.  General  Pains. — In  syphilis,  malaria,  lead-poisoning,  in  the  early 
stages  of  most  acute  infectious  diseases,  and  toxemias  generally  there 
are  general  pain,  soreness,  and  fatigue.  General  muscular  soreness 
is  a  constant  accompaniment  of  rachitis  and  scurvy.  General  pains 
are  not  confined  to  the  muscles,  but  may  be  seated  also  in  the  fibrous 
structures  or  bones.  In  their  m()re  severe  forms  such  pains  occur  in 
dengue,  which  is  also  known  as  "break-bone  fever." 

B.  Local  Pains.— T\\e  location  is,  in  general,  an  indication  of  the  seat 
of  the  disease.  It  may  be  accepted  as  an  almost  universal  rule  that 
pain  due  to  a  local  process  is  limited  to  the  immetliate  or  associated 
nerve  supply  of  the  <lisease<!  region. 

Referred  Pains.— The  above  statement  holds  true  even  when  the 
referred  pains — that  is,  those  felt  in  the  ass<>ciatc<l  nerve  supply— are 
as  far  distant  from  the  site  of  the  morbid  process  as  the  knee  pain  of 
coxitis,  the  shoulder  pain  of  hepatic  disease,  pain  in  the  neck  from 
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Iwrd^nnlUh  or  iltii|i)im|tmnlH-  pleurisy,  thr  rar  and  temporal  imiii  of 
ititiinnl  iNirt'liioiitii.  x\\v  \t»i\\  in  i\w  \vg^  fmm  caiircr  or  ulcer  of  the 
ht'hiin,  iiw  Ii'ulH'tilnr  itiul  thisli  )utiii  of  renal  «>lic,  or  the  umbilk-nl 
Itaiit  (if  wsioltml  ilivrttM'. 

IriMitl  (tniiui  i)iH>'  Ik>  [a)  KUptwfiiHHl  or  dccp-srutrd:  <()  circuniscrtbcd 
ttr  ttilTt)<wt:  (<'1  lttUti>rHl:  itt\  utiiUtentl. 

ml  Stiiftltt^i  |witv^  ar*'  ^iin*  to  in\>Jvmmit  trf  the  Mi|H'rfi<'ial  nerx-v* 
tti«>rili«itnt  to  tW  nKih  or  to  ihr  mus»-ies  liittx-tly  iimienieath.  or  to 
the  MnHltirvi  ill  i^tw  ivUtion  to  tW  4;in,  a^<  thr  [>mtoi)euin,  lh« 
Itk'iitv,  t>r  tlM-  inrrnnnliuiii-  iWf  ■■wfcJ  (lains.  when  in  the  cxtirmities, 
atr  *l>w  (\>  Ihmw  tU'*'«'r;  whrti  in  tW  ahtKntten.  lo  ()iscA.-ie  of  the  vl«cvra. 
iNiMw-^lUtiv  it\A«mnw1iM-,i  affrrtknis.  n»  aDmrt<m.  or  to  vrrtebnl 
tU''*'*»i\  *W<»  in  th*'  i4»o>t  u»  •ti'vw^  vi  the  aona  or  mnliasUnum. 

V**  (^MvnoMmW  (Mitt  i<  »lw«j^  »lw  •*■'  *  limitrd  aiT«  of  dbnjv.  or 
is  M^v  ISf*>Mj  p«in  u»*iK»tits  iMx\J\-f«i»fmt  «t  a  i^rfc  am  with 
|in«>  miV4%:>it^\  vt  ffi'Wf»  tKan  «Wa  the  pain  c<  rimiin'<rnhieii.  ^Mtm 
iW  |Mtm  «>  tliffw^).  ««■  as  it  e  .f  tt'i»t:  odlnl.  ndtatine.  ovtt  aa 
MTa  t>f  Ytftw  ^H^^i^4llk>n.  ««$  pMM  «f  ctitai  ■«>-  be  loaad  MatnriMR 
tut  iW  VNHtrw  <«f  tlw  Mf^'e..  vidiirr  m  Ae  onnik  or  ia  iMie  at  its  braoctwSt 

«»  ^  tiW   y««l  <t  A-UtKOk 

<M'  MUwmI  «■<•«»;  vhAfv.  \«  tikr  imAmt  hMiL  4>  ami^nml  pais  miflitt 

C.  IV^AmJ  «>a^  <f  t\n»mt  tVi«ia.-fa  ■!  |.iifa  wl  «Aer 
gwiwal  vtigaMi.-  «4i\-1>MB  vf  iW  Wan  ■■<  «•&.  fvnphcnl  p^k  are 
i»*4fw<iil.  mmI  •Mt>  W  4»  wi«fcr:«  aid  am  «eA»(  i:-i]Mi.  Fur 
■iwwtfci  <W  yaiiie  iin  tWlMMts.  *it<t^ad  fnra;.  aar  ^ 
]fai»wv?><w4 ajJMlWi.i^iTwii. *iW^ tW fciaw  g <iwMaf-  >«r ('^■acacr. i 

«rf  ik  \*I*HIP'  iW.-'rtKfc.  «s  •^  «^  IT  ^ar  jwnfc,.    > 

JhiHI^.  y<  aa»  tRwa-rf  <t»ya«  «■  <*  aai-  wiwgegg  gc-catt  ■£>»?.  Ctar 
«^k» <it  fkt-it  «Rw^  ltt^  'Wo-^n-'  W  zkf  -aaar  mmtr-e  r-un..  TW  f«n  it 
^  (Air  i«t)C«4mimk.  km  >  ckwodtv  kt3  ^'-ioqcii^  H  aowcwr  f^as; 
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particularly  if  the  whole  hand  is  applied.  Puin  froDi  tht-  dislocntion 
of  an  organ,  a?  a  movaliif  kidnt-y  or  di;«[)lacefi  uterus,  or  from  dependent 
viscera,  may  be  relicvc'd  by  judicious  pn^ssiirc  in  llic  proper  dirfction, 
so  as  to  correct  tJie  displacement.  The  excitation  or  exaggeration 
of  pain  by  pressure  is  called  len<lfT7if«9.  I'uin  from  airections  of  the 
nerve  trunks  can  be  distinctly  localized  by  pressure  in  the  course  of 
the  nerve  trunk,  and  particuliirly  at  tlie  points  wliere  the  tutaneous 
filaments  of  the  nenes  eome  through  the  fascia.  These  tender  points 
in  the  tlioru-v  are  along  the  vertebral  column,  in  the  axillary  region, 
and  anteriorly  about  the  sternal  line— the  [Kiliits  of  Valleix.  We 
dislingui.'^h  neuralgias  from  myalgia  by  the  presence  of  these  tender 
points.  Tenderness  usually  denotes  a  superficial  intiumniatory  process, 
though  deep-seated  inflammation  also  results  in  the  production  of  the 
condition.  It  is  a  sign  of  pstrticnlar  value  in  tlie  diagnosis  of  intru- 
alxioniinal  inflammatory  lesiims.  Thus  appendicitis,  sidpingitis,  hepatic 
abscess,  cliolecy.stitis.  etc.,  alt  have  iis  a  cardinal  symptom  tenderness  on 
deep  pressure  over  the  invoked  part.  Occasioinilly  pain  is  elicited  in 
visceral  disease,  by  superficial  pressure  on  the  skin  of  the  area  supplied 
by  the  nerves  from  the  spinal  segment  enervating  the  viscus.  This 
cutaneous  ht/pi.Talffesia  maj'  extend  also  to  the  muscles  causing  muscular 
contraction,  rigidity.  An  example  rjf  this  is  seen  in  cases  of  renal  colic 
where  the  rectus  muscle  of  the  side  atl'ected  often  becomes  distinctly 
rigid.  At  the  same  time  tenderness  may  be  foun<i  over  the  vertebne 
at  the  level  of  that  portion  of  the  cord  from  which  the  nerves  which 
supply  the  areas  of  hyperalgia  have  their  urigin.  Tiuderriess  is  some- 
times present  over  the  first  to  fourth  tliomcie  vertebrse  in  cardiac 
disea.sc;  over  the  fourth  to  eighth  vertebra.'  in  stomach  diseases;  the 
eighth  to  twelfth  vertebrje  in  hepatic  affections,  and  over  the  lower 
lumbar  and  upper  sacral  vertebra'  in  diseases  of  the  rectum  or 
genilalia. 

I'ain  increased  by  movement  points  to  an  atTectiim  of  the  bone, 
muscle,  joint,  or  nerve  in  the  part  moved.  .Some  few  pniii.s  are  relieved 
by  movement  of  the  body  only  becau.se  the  mind  is  diverted  in  this  act. 
Pain,  when  superficial  an<l  increased  by  movement,  is  due  to  neuritis, 
myalgia,  or  rheumatism. 

Almost  all  pains  are  modified  by  Tritt.  Its  influence  has  but  little 
diagnostic  significance. 

Pain  modified  by  lewperature  (cold  or  heat  applied  to  the  spine,  ice, 
or  hot  water  in  a  sponge)  and  by  flt-iiricihi  usually  gives  infomiiition 
as  to  the  seat  of  the  disease  in  the  spinal  column,  of  which  the  pain  is 
the  external   expression. 

I'ain  modified  by  climate  is  rheumatic  or  neuralgic;  if  modified  by 
weatlier  or  sea.ion,  it  ii*  due  to  neuralgia  or  neuritis.  Pain  is  often 
modified  and  mollified  by  fixing  the  attention  of  llie  patient  on  some 
other  part  or  on  some  extraneous  subject,  when  the  previously  alleged 
tender  area  may  be  pressed  upnn  witliuul  causing  any  evidence  of 
suffering.    The  admission  of  the  occurrence  of  such  pain,  with  other 
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evifiences  of  hysteria,  points  to  the  underlying  causal  factor  in  the 
production  of  pain. 

Varieties  of  Local  Pain.— Pain  in  the  Head.— Pains  in  the  licad  may 
he  dassififd.  accordinp  to  location,  into  those  ihie  In  affections  of  the 
Miperluial  stnicturp,  tliii^e  due  to  iiffcctions  of  the  crunium,  and  those 
due  to  intrBeruiiiul  conditions. 

1.  Superficial  STHi'crrRKS.— These  are  to  he  furtlier  dassified  as 
those  of  the  skin,  those  of  tlie  muscles,  and  those  of  the  nerves. 

The  Sfrm. — A  feel  of  tension,  with  soreness,  accompanies  the  der- 
matitis of  erysipeliis.  Intense  local  Irritations  are  caused  by  burns 
and  scalds.  Hyperalgias  of  the  scalp  fre(|nenl]y  aceonijiany  meningeal 
and  cranial  affections. 

7'he  Muscles. — .Sharp  pains  in  tlie  occipital  or  frontal  region,  increased 
by  wrinkling  the  sealp  or  brief  pressure,  hut  gcneniliy  relieved  by 
firm  and  constant  pressure,  and  occurring  with  irregular  peri(Klicity, 
are  suggestive  of  myalgia  or  fibrnsitis.  This  latter  i-oiidition  {tibrositis) 
is  frequenlly  associated  with  Iwadache — the  so-called  indurative 
headache  -which  is  often  induced  by  change.*  in  the  weather.  In  the 
latter  stages  small  areas  of  induration  may  be  palpated  in  the  utTeeted 
musc'les. 

The  Nervfu. — Neuralgia  occurs  in  |)aroxysin8  located  in  the  course  of 
the  nerve  trunks  and  presenting  points  of  sensitiveness,  while  the  nerve 
enlarges  from  the  skull  and  where  it  divides  for  cutaneous  iliatrihntion. 
The  character  of  the  pain  is  variable;  it  may  be  of  the  most  acute  or 
rending  form,  or,  hut  more  rarely,  a  persistent  dull  aelio;  it  may  be 
throbbing  or  occur  in  successive  paroxysms  at  brief  intervals,  or  it 
may  be  regularly  peri<)dic.  The  local  neuralgias  of  the  supra-orhital. 
dental,  auricidar,  and  oeeii)itid  Tier\es  are  the  niosl  eoinriion  scats  of 
this  pain.  In  neuralgia  uf  the  trigemiinis  or  tU'  duloureux  the  entire 
fifth  nerve  or  one  of  the  three  main  ilivi.sions  i^  atVectetl.  The  pain  is 
often  extremely  severe  and  associated  with  trophic  changes  in  the 
areas  su|iplied  by  the  affeete<l  nerve  In  the  great  majority  of  cases 
the  pain  is  unltateral. 

Pain  simulating  neuralgia  is  frequently  due  to  some  luca!  irritation; 
foreign  bodies  have  been  known  lo  cause  paroxysmal  attacks  for  ii 
number  of  years  until  removed;  iliseascs  of  the  bones  are  a  prolific 
source,  especially  in  the  case  of  the  jaws  and  tlie  cervical  vertebra'. 
Knlarged  cervical  glands  oecasioimliy  irriliiii'  llic  yrcat  aurieiiliir  and 
small  occipital  nerves.  Bilateral  necipitiil  pain  is  very  characteri.'itic 
of  cancer  of  the  cervical  vertebrif.  In  ihc^c  cases  there  is  usually 
pain  on  movement  of  the  head  or  pressure  upon  it,  and  some  stitfness 
of  the  neek,  Intracranial  gri>wtlis  occasionally  cau.se  pains,  usually 
paroxysmal,  limited  to  one  of  the  hnimhcs  of  the  irigerniims. 

Ilr-j!cx  Xt'iinitiiiii. — t'ertain  of  the  ccpluilir  nerve  pains  arc  syniptoni- 
tiirbancc  in  the  nssociated  hut  di.staut  nervous  ilistribulioii 
lied  by  the  opiithidmic  ilivision  of  the  fifth 
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will  produce  ociUar  and  supm-orbital  pain.  Errors  of  rerructiou  of  the 
eje  cause  the  same  kind  of  pains.  Pain  in  die  temporal  region  and 
in  the  external  auditory  meatus  is  often  due  to  intetisc  irritation  of 
some  of  the  brandies  of  the  inferior  dental  nerve;  the  usual  cause  Is 
cancer  of  the  tongue,  but  irritable  Imgual  ulrer  may  also  produce 
it,  and  even  severe  inflammatory  cwnditious  of  the  lower  jaw.  Pain 
may  be  caused  in  the  ear  alone  when  tliere  ia  irritation  of  the  inferior 
dental  nerve. 

Systemic  Ncujalffia. — Perhaps  in  the  majority  of  cases  of  cephalic 
neuralgias  the  cause  is  to  be  found  in  somt:'  systemic  disturbance,  as 
gout,  diabetes,  malaria,  anemia,  syphilis,  and  crises  of  locomotor 
ataxia. 

I'ain  in  Special  Parts. — Localized  dull  burning  pains,  accompanied 
by  febrile  symptoms,  indicate  inflammations  of  the  mucous  membranes 
of  the  nose.  .Severe  nasal  pain  is  tlie  R'sult  of  foreign  bodies  in  the 
nastrils.  A  dull  persistent  headache  located  just  beneath  the  eyebrows 
often  accompmiies  curyzu,  and  indicates  extension  to  the  frontal  sinuses. 
It  is  sometimes  intense  and  agonizing. 

Inflammations  of  the  conjunctiva  prfHJuce  local  pain,  usually  causing 
the  sensation  of  a  rough  foreign  body.  Iritis  and  inflammations  of 
the  deeper  structures  of  the  eye  cause  pain  in  the  eyeball  and  supra- 
orbital pain.    The  pain  of  glaucoma  may  simulate  trigeminal  neuralgia. 

Most  ulcers  of  the  moulli  are  coniptiratively  painless,  though  simple 
and  tuberculous  ulcers  are  very  irritable. 

In  inflammatory  or  ulcerative  lesions  of  the  pharjiix  and  larynx  the 
pain  is  usually  sharp  and  cutting  aiid  exaggerated  by  swallowing  and 
talking. 

Pain  at  the  angle  of  the  jaw  increased  on  swallowing,  almost  invariably 
unilateral  and  associated  with  swelling  of  the  parotid,  is  unmistakably 
due  to  parotitis. 

The  neuralgias  and  inflammations  of  the  middle  ear  are  exceedingly 
painful;  they  may  consist  of  a  shar]i  continuous  jjain,  or  a.  series  of 
regular  exacerbations  and  remissions,  or  a  throbbing  sensation;  pain 
often  radiates  to  the  jaws  and  side  of  the  face. 

2.  Affections  of  the  CitANiL'M.^ — A  dull,  constant  headache,  limited 
to  a  small  area,  later  increasing  in  severity,  ami  the  patn  assuming, 
perhaps,  a  boring  character,  tenderrit^s,  often  very  severe,  over  the 
affected  area,  and  probably  slight  edema  of  the  stralp.  with  some  rigidity 
of  the  muscte-S  of  the  neck,  iind  the  ordinary  signs  of  the  inflammatory 
prot^css  indicate  inflammation  of  the  emnial  bones. 

3.  Intracranlvl  HK\DAcnE9. — Intracranial  headaches  are  functional 
or  organic.  Both  forms  may  be  actite  or  chronic.  The  t.\'picid  acute 
functional  headache  is  seen  in  the  more  or  less  common  type  known 
as  migraine  or  hcmieninia. 

Migraine  is  a  pcriotlic  sensory  neurosis  charactcriKcd  by  pain  in 
the  distribution  of  the  trigeminus  ami  other  criinial  nerves.  The  head- 
ache is  u&ually  unilateral,  and,  as  it  is  probably  due  to  vasomotor 
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disturbaiicfs,  is  always  ussociulod  with   vusoniotor  symptoms.     It  is 
often  hert^itary, 

Tlie  iMiiii  is  most  frwiiieutly  felt  on  the  left  side  of  the  liea«l  first. 
It  may  be  sratetl  in  the  anterior  frontal,  temporal,  or  parietal  region, 
'rht!  pain  is  eoiuinuows,  and  im-reases  in  inleii-sity  to  the  height  of  a 
paroxysm.    The  painful  points  arc  not  usunlly  delcrted. 

Chronic  IleadacheA.^l'hTomc  funrtional  headaches  are  u^iually 
hubitnat  in  the  sense  that  the  uttueks  are  i-onsiaiit,  hut  there  may  be 
longer  or  shorter  intervals  of  frce<lom  from  pain.  The  pain  may  be 
coiifined  to  one  part  of  the  head,  hut  usuaJl,v  is  not  limited  to  the 
distribution  of  a  particular  nerve. 

f'aww*.— (1)  lUniic:  anemia.  (2)  Toxic:  (a)  lead  and  other  mineral 
poisons,  alcohol,  the  toxins  of  uremia,  tobacco;  fh)  diathetic  states 
(gout,  diabeteti);  \.r)  infections  ^malaria,  syphilis,  specific  fevers). 
(3)  Neuropathic  stales  (epileps.^*,  neurasthenia,  chorea,  hjsteria, 
neuritis,  fatigue).  (4)  Heflex  causes  (ocular,  nasopharyngeal,  auditor?-, 
gastric).  !,£)  Condition  assoi'iated  nitfa  heiglitene<I  blootl  pressure. 
(0)  Organic  disease. 

Hendacbes  are  divided  acconling  to  their  siiuniion  into  frontal, 
occipital,  parietal,  vertical,  diffuse,  and  combinations  of  any  of  these 
fornix.  The  most  common  forms  are  the  frontal,  the  fronto-ocripital, 
and  the  difTiise.  Tlie  situation  of  the  heailaehe  is  fretpicntly  ilifGcult 
to  determine  and  may  oociir  anyuhcre  in  the  head  irrespective  of  the 
lesions.  In  the  following  conditions  the  usual  site  (at  least  of  the 
origin)  of  the  headache  b  mentinned.  Ocular  headaches  are  usually 
frontal  when  iliie  to  errors  of  rrfractioM.  ^Yhcn  due  to  uiuscular  insuili- 
cienej'  they  are  ix-eipital  ami  cervical.  Nasopharyngeal  headaches  are 
dull,  ami  frontal  or  ditTu^.  When  ilie  phnr\n^-al  [odmI  is  enlarged 
the  headache  may  l>e  dull,  frequently  recurring,  and  seated  m  the 
(Kvipit4d  rejfion.  In  follicular  ioTL->illiiis  and  in  objiruclion  of  the 
Eustachian  tubes  the  lieadache  b  <)iffuse.  In  di>ease  of  the  mid4ile  ear 
it  is  lemjxvral  ami  <vctpiial.  Gastric  or  d>-'pcpiie  heada<-he9  without 
constipation  air  often  ixxipital.  MHnrtime>  fri)ntal.  With  ^vnstipation 
and  intestinal  irritation  they  an-  ililTiisc  and  frontal.  Neurasthenic 
heiulaehes  arv  usually  asMx-inieil  with  a  jeiu-^-  of  pressure  or  weight, 
and  are  seated  in  the  frontal  and  vertical  regions,  in  spinal  irritation 
the  )i;iiii  i^  of  a  boring  character  anti  sitiiaitil  in  the  i)ci'i|iiial  region. 
The  earliest  sxmptoui  of  the  neurasthenic  h<-atla<he  is  netk  wcariiM-ss 
and  pain  in  the  neik.  Headaches  occur  in  brain  workers  when  the 
brain  and  e\es  are  ovena\e<l.  Heailaches  in  epileps>  are  severe,  and 
are  limited  to  the  \-eftical  or  occipital  regions, 

Orfanie  headaches  are  itMtally  violent.  a>?i<«'iaie\l  with  fuhiess  and 
throbbing  of  tlH-  Lead.  They  uui%  be  remittent.  Ixvoming  more  intense 
with  each  e.xai.'erbation.  Organic  headaches  may  be  due  to  iull;tiii- 
matioD,  to  abs^-ess  and  softening,  to  tuuor,  to  eongestioQ  of  the  brain. 
<»■  to  inflammatioos  of  the  meninges,  AD>"thiog  that  int-reaics  ih- 
quantit^'  of  blood  in  the  \'ess«b  oif  the  bead  »ill  incnasv  the  pai 
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particularly  in  organic  hciuluches.  In  acute  inllurnuiHtiun  of  the  bruin 
the  pain  is  agonizing,  contJQUous,  associated  with  vomiting  and  fever, 
and  soiiietitues  dftirimu.  In  abscess  of  llip  Imiin  llie  \ma  is  less  violent. 
It  is  occasionally  paroxysmal  and  attended  by  paralysis  and  disturbed 
cerebration.  Li  tumor  of  tlie  brain  tiie  headache  is  severe  and 
paroxysmal.  In  congestion  th?  pain  is  dull,  increased  in  stooping, 
and  by  bodily  or  mental  fatigue.  Home  congestive  headaches  are  due 
to  violent  exercise,  and  lire  relieved  by  lileetling  lit  the  nose.  In  all 
congestive  headaches  the  face  is  Hushed,  the  MikhIvcsscIs  arc  turgid, 
and  the  vessels  In  the  eye-gnmnds  are  overfilled.  In  nieiiirjgitis  the 
pain  is  constant,  is  more  or  less  fixed,  and  sometimes  verj'  sharp. 
Syphilitic  heiiilaehe  is  frontal  or  temporal,  worse  at  night,  and 
often  periodic.  Infliinimation  of  the  jiceessory  sinuses  causes  si'vere 
persi.-vtent  pain  over  the  involved  sinus. 

Headaches  are  divided  according  to  the  character  of  the  pain:  (1) 
Pulsating  and  throbbing.  (2)  Dull  and  heavy.  (3)  With  constriction, 
squeezing,  or  pressing.  (4)  Hot  and  burning.  (5)  .Sharp  and  boring. 
The  headaches  of  the  first  class  are  often  associated  with  vasomotor 
disturbances,  as  in  migraine.  To  the  seioiid  class  behjug  tlie  toxic 
and  dyspeptic  headaches;  to  the  third,  the  neurotic  and  neurasthenic; 
to  the  fourth,  the  anemic;  to  the  fifth,  the  hysterical,  neurotic,  and 
epileptic.  Vertigo  is  a  common  accompaniment  of  the  dyspeptic 
tj'pe  of  beuilache  situated  in  the  frontal  regions.  Somnolence  is  more 
marked  in  the  syphilitic,  anemic,  and  malarial  headaches.  Nausea 
is  more  common  in  occipital  forms  of  headache. 

Duration. — Eye-strain  causes  occipital  pain,  i\liicb  Is  rarely  per- 
sistent, but  comes  on  after  prolonged  use  of  the  eyes.  It  may  he  asso- 
ciated with  headaches  in  other  parts  of  the  head,  due  to  other  causes. 
In  chronic  meningitis  the  headache  is  persistent  and  located  in  the 
vertex  or  parietal  regions.  When  thickening  of  the  meninges,  with 
adlicsions,  takes  place  from  trauma,  there  results  constant  puin.  with 
frequent  exacerbations  ami  sensitiveness  of  the  head.  Uremic  headache 
b  not  constant  but  persistent  headache  nuiy  be  present  in  the  later 
stages  of  Bright's  diseases  and  in  diabetes.  In  cerebral  and  general 
arteriosclerosis  or  other  conditions  of  hyperpiesis,  pain  in  a  part  or  llic 
whole  of  the  hcaii  is  common;  it  may  be  persistent,  though  subject 
to  exai'erbations  in  cfi>e  of  e.vcitemeiit  or  violent  exercise.  Heiidache 
following  study,  in  children,  is  due  to  lirain  strain,  to  eye-strain,  or  to 
indigestion.  Persi.itent  headache  is  .sometimes  due  to  asthma.  In 
rare  instances  headache  is  said  to  be  Idiopathic,  Neuralgic  headaches 
are  usually  periodic,  and  may  be  associated  with  throbbing  or  pulsations. 
They  are  associated  with  vasomotor  signs,  Hysterical  heiidiichcs  are 
irregular  and  shifting;  they  persist  after  all  causes  are  removed;  they 
are  replaced  by  pain  in  other  parts  of  the  boily.  They  are  ii'>ually 
associated  with  other  manifestations  of  hysteria. 

Pain  in  the  Thorax. — Pains  of  reflex  origin  are  seated  u.->nally  in  the 
shoulder  or  the  back  and  are  due  to  liver  or  gastric  disease.    The  pain 
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of  liver  disease  is  referred  to  the  right  shoulder:  of  uloer  of  the  stomach, 
to  the  iDt«rscapular  and  lumbar  rt'nions,  or  to  tht  top  of  the  shoulder. 
Pain  is  rarely  a  aymptom  of  disease  of  the  lungs  unless  the  pleura  is 
iovolvwl. 

In  bronchitis  there  may  be  some  soreness  and  some  oppression  behind 
the  sternum,  but  otherwise  puln  is  absent. 

Fio.  I 
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In  pleurisy  pain  occurs  as  a  result  of  the  fihriiioiis  exudation.  It  is  sharp 
and  iunciiiatiiiii;,  e\iij;iirerati-il  by  br«it  hiiij^,  luid  mi  severe  a^  to  impede  the 
respiration  and  to  cause  the  eoush  to  be  short  and  eatehy.  It  is  seated 
usually  at  tiie  base  of  the  eliest,  in  tln-latt-ml  or  anterior  ret:ioii.  The  pain 
of  pleurisy  may  be  increased  by  local  pressure,  but  is  always  relieverl 
by  general  pressure  whieh  limits  respiratory  motion.  In  the  pleurisy 
that  attends  phthisis  ptiin  is  quite  common,  bcinj;  of  the  same  elianuter 
as  the  pain  of  acute  fibrinous  pleurisy,  but  varying  in  situation  and 
in  degree.    It  otvurs  in  paroxysms  uiid  follows  a  slight  exposure  to  cold. 


undue  exertion,  or  fatigue.  It  may  persist  for  twenty-four  hours,  and 
tlien  rii3ftf)i)air,  until  hrought  on  again  hy  a  repelilion  of  the  cause.  It 
must  be  (ii-stingiiisheil  from  the  myalgia  of  phtiiisis,  which  is  due  to 
cough  and  expoaure. 

In  myalgia  the  muscles  and  fascite  at  the  body  attachments  are  very 
tender. 

The  pain  of  pleurisy  must  be  distinguished  from  pleuriHlyTtia,  from 
intercostal  neuralgia,  and  from  the  pain  due  to  disease  of  the  ribs. 

In  pleurixljfiiia  the  muscles  arc  sensitive  If  palpated  or  compressed 
between  the  fingers.  A  large  area  is  affected,  but  the  physical  signs 
of  pleurisy  or  of  pneumonia  cannot  be  elicited.  Usually  there  is  a 
history  of  recurrent  myalgia. 

Intercostal  veiirutgia  is  sometimes  difficult  to  distinguish.  The 
pain  is  shiirp.  locidized,  and  may  modify  the  movements  of  the  chest. 
General  pressure  relieved  it;  local  pressure  at  the  points  where  the 
terminal  filaments  of  the  nerve  come  to  the  surface  niaj'  increase  it. 
The  so-called  Vallcix's  tender  points,  however,  are  not  always  present 
in  eases  of  intercostal  neuralgia.    Cough  and  physical  signs  are  absent. 

Pain  in  the  lateral  thtiracic  wall  is  an  accompaniment  of  herpes 
zoster,  also  of  distention  of  the  stomach  and  colon. 

fracture  of  the  rib  or  caries  of  the  rib  may  he  recognized  by  the 
physical  signs  of  thest'  conditions,  and  liy  the  local  tenderness.  Both 
may,  however,  he  attended  by  localized  pleurisy,  indicated  by  more 
severe  pain  on  coughing  or  on  deep  breathing. 

A  neglected  empyema  that  is  about  to  point  will  cause  pain  In  some 
area  of  the  chest.  The  pain  is  seated  usually  at  the  points  of  election 
for  the  discharge  of  the  empyema,  as  the  fifth  interspace  on  the  left  side. 

More  or  less  constant  pain  at  the  apices,  when  undoubtedly  inde- 
pendent of  affection  of  the  nui.scles,  is  a  quest ioiiabie  sign  of  tuberculous 
disease.    It  may  be  aggravated  by  pressure. 

Pain  behind  the  sternum  b  often  a  rede.v  neurosis  from  gastric  dis- 
order. It  may  occur  in  bronchitis.  It  may  be  due  to  cancer  of  the 
mediastinum,  to  aneurism,  to  aortitis  or  angina.  Pain  in  the  sternum 
or  ribs  is  syphilitic,  or  is  due  to  periostitis  or  necrosis,  for  example, 
following  typhoid  fever,  rarely  to  cancer.  Chronic  fibrous  inflammation 
of  one  (ir  more  of  the  attuclinients  of  the  muscles  is  of  common  occui^ 
rence.  The  pain  lasts  for  years;  it  is  persistent,  sometimes  associated 
with  stiffness;  it  is  increased  by  uioveinent,  anil  there  may  be  extreme 
aching  pains  in  the  parts. 

Pain  in  the  lateral  wail  of  the  thorax  inny  also  be  due  lo  a  dilated 
Stomach,  a  loaded  colon,  or  to  iufliiinuiatory  iliscase  of  the  liver  of 
Spleen,  as  well  as  the  cunditions  ju.'-t  mentioned.  Pain  in  the  breasts 
may  he  due  to  croupous  prieuiriouia,  or  in  women  to  diseiise  of  the 
breast,  or  reflex  from  pelvic  c-ondhions.  Pain  may  be  present  at  the 
xiphoid  in  liiaphrugmatic  pleurisy. 

Pun  Referred  to  Uie  Heart,— J.  In  Diseases  Oltsiue  of  tub  Heakt. 
— Pain  in  this  region  is  usually  due  to  causes  other  than  disease  of  the 
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heart  or  of  \hv  pericanlhini.  It  niny  be  lorated  in  the  precordia,  or 
mon^  prt'c'isuly  in  the  fifth  or  sixth  iiittTspat-c  on  the  k-ft  side  and  in 
the  epijrnstrium. 

The  causes  un?  (1)  neiirnlgin,  (IJ)  pleurodynia,  (3)  niyulgia,  (4)  local 
pleurisy,  (.1)  periostitis,  ((i)  aneiimui.  (7)  ahHcuMs. 

The  neuralgum  may  lie  assofiate*!  with  points  of  tciulernefis.  The 
tfudenipftft  corresponds  with  the  position  at  whieh  the  nerves  have 
their  t-xils  t}iriiU(;h  the  fasda  to  the  iturfare,  and  are  fonnd  along  the 
St<^rnnni.  in  the  niidaxilla.  anil  aluiij;  the  vertebne.  The  callus  of  an 
old  und  forjjotten  frailtire  of  the  ril>  may  pinch  the  nerve. 

In  jileunxiynia,  pr*il)al)ly  tin  iilFeclion  of  the  pleural  nerves  or  of  the 
muscles  or  their  attaehments,  (he  pain  is  morp  difFiisr,  is  increased  by 
pressure  with  the  finger  tips,  relieved  by  pressure  with  the  whole  hand. 


Kit),  s 


v|    iltitiatiinat  Tumor 


fVrria 
Aafiia 
]  lHtrr«nlal  .VinialgVa 


Angina  t^ttorit 


Vm  Mvnvd  lo  Uw  bran. 


Ill  myiilgut.  which  U  swn  »>  frcqueniU-  in  phthi<^i«  on  uccoum  of 
sevrrv  t»u;;hiu|i:.  in  rlieuuiati^iu.  bihI  iti  debilitated  subjwts  p-nerally, 
the  |Niin  U  nmrt-  or  k-ss  ditTus*-.  iniirfMvs  with  the  tmivcntents  of  ih« 
diirst.  is  relicvwl  l\\  uniform  general  ptvssuiv.  and  is  associated  usually 
with  lUNal^ia  in  oilier  jians. 

The  |>ain  of  fUurwif  is  rrvx^niiwl  IxrtTiusc  it  usually  inhibits  thi- 
act  of  bmitltiiij;  am!  is  associated  with  (vush;  fri<.iion  M'unds  may  be 
drtwtetl. 

PerU^ftitif.  Ttw-  pain  is  ass^xiatr-.l  with  terulerrtr^s  and  swelling, 
<.>!»«■  t>r  aK>r«'  of  llie  rt>st»*jtemal  anieuUtioii?  iwaj  In-  cxtn?iuel>  triwler 
fn»ui  tht-  p^wstitis  of  «}'pbili5.  or  (twin  tbat  whieh  follows  t>-phoid 
tvxvr. 

TV?  {wtn  amy  be  du«r  to  iiitemal  pnrs5uiv  and  erosion  of  tlw  ribs 
fnioi  amearitm.    This  affection  may  cause  tteural^c  pains. 
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Abaeeta. — Pain  may  be  due  to  a  localized  tuberculous  abscess  between 
the  perienrfliura  and  tlie  walls  of  the  thorax,  or  to  empyema. 

The  Epigif-tlrium. — I'uin  in  the  epigastrium  is  often  held  to  be  due 
to  cardiac  disease,  but  as  a  rnle  it  is  of  gastric  or  gall-duct  origin.  The 
pain  of  Ruginn  pectoris  mav.  however,  be  limited  to  this  region.  Acute, 
severe,  and  excruciating  pain  in  the  epiRastrinm  may  he  duo  to  rupture 
of  the  heart,  and  alwi  to  pericarditis. 

2.  Tick  rKiticvKDiiM. — Pericarditis  is  a  common  cause  of  pain  in 
the  region  of  tin-  heart.  The  pain  may  nuliiite  to  the  left  sliouhler 
and  extend  down  the  arm.  It  is  paroxysmal  and  may  have  some  of 
the  characteristics  of  angina  pectori.s.  It  is  increased  hy  movement, 
by  pressure,  and  by  the  action  of  the  diaphragm.  It  may  be  referred 
to  the  epigastrium.  The  patient  is  often  obliged  to  sit  up  in  bed, 
and  suffers  from  orthopnea,  A  pericardial  friction  sound  is  usually 
detected. 

3.  TuE  AoKTA.— In  syphilitic  anrtiti.s  the  pain  may  extend  along  the 
course  of  the  aorta,  or  It  may  be  referred  to  the  sternum.  The  pain 
is  usually  dull,  and  continuous,  often  with  paroxysmal  exacerlialions, 
especially  angina  pectoris.  There  is  usually  valvular  disease  at  the 
aortic  orifice.  With  ordinary  atheroma  there  may  also  be  more  or  less 
continuous  dull  substeriml  pain  often  associated  with  anginal  attacks. 

Antturhm. — The  pain  usually  results  from  pressure  of  the  aneurism 
upon  adjacent  structures.  The  pain  is  of  a  boring  character,  localized 
at  one  point,  if  the  aneurism  presses  on  a  bone  and  causes  erosion. 
The  pain  is  of  a  dull,  aching  chnracter,  increased  by  movement,  relieved 
by  rest  or  by  change  of  position:  or  it  may  he  acute  and  of  a  neuralgic 
nature  when  nerves  are  prcsseil  tj|iiiii.  It  niiiv  fullnw  the  course  of 
the  ner\'es  and  be  associated  witli  numbness  and  tingling.  The  long 
duration  of  the  pain,  its  localization,  and  its  aching  character  are 
sufficient  to  exclude  angina  pectoris.  Wlieii  the  pain  is  unilateral,  it 
may  be  due  to  pressure  of  an  aneurism  upon  the  nerves  at  their  exits 
from  the  vertebral  canal;  the  pain  extends  ulong  the  course  of  the 
intercostal  nerves.  It  is  severe  ami  hurnint;.  hut  there  are  no  localized 
points  of  greater  intensity.  The  piiin  may  extend  iluwri  the  arms,  and 
when  the  al»lominal  aorta  is  affected,  it  may  extend  down  the  legs. 
If  rupture  of  the  aneurism  takes  jilaee,  the  |)ain  is  sudden  and  sharp, 
and  death  ensues  quickly. 

4.  The  IlEAitr. — Three  forms  are  seen:  {])  Pain  due  to  disturb- 
ances of  the  rhythm.  (2)  Pain  due  to  valvular  disease.  (3)  Pain  due 
to  angina  pectoris. 

Pnin  Due  to  Distiirhnnrr  nf  Ihi'-  Wiylhm.. — In  the  large  majority  of 
cases,  palpitation  and  irregularity  of  the  heart  occur  without  pain. 
Paroxy.sms  of  palpiiiition  are  sometimes  attended  with  severe  pre- 
cordial pain  and  distress,  as  in  reflex  palpitation;  in  palpitation  of 
Graves'  disease  and  of  anemia.  The  palpitation  of  organic  disease 
is  induced  by  exertion.  The  rapid  aclioti  nf  llie  heart  is  painful  and 
the  throbbing  causes  distress. 


in  OKNKttAI.  DIAONOaia 

f'ntn  Ihid  III  yuhntiit  DUeane.  ruin  in  r>f  riimv  fr<*i|iicnt  ocnirrence 
til  ithi<«Nfi  ut  llir  niirtlc  vnlvrii.  C'liiiNtiiiit  ilnll  piiin  iiiul  ii^H-iulo-aiigiitoid 
liHii'ha  avi'  i>(  rri'imril  niviirri'iiiT  in  initnil  ^tcnnnis. 

I'ltiti  Ih'f  f"  ,)»i(/tVi(»  I'ttlnni'.  'I'lic  jitiiii  "f  iiiininn  pcctum  is  srvcrc 
Htid  nHi"»l*llllI.  U  ciriiipji  on  "iniilriil.\,  liir^l.i  Init  n  hrii-f  intcrvnl,  and 
nii'tIN  lit  imrtivvnlliflr  Tlit^  imticnt  n-iiliK<'»tliitt  tlu-  imin  is  in  tin-  hnirt, 
ntlil  i'n)n|il«ln«  of  ft'vUnn  im  ir  llir  oruiiii  wen-  lii'UI  in  ii  vise.  Tlu-rc  is 
II  DPiiBP  i<(  lin)ii'iitlltiit  ilt'iilti,  vvitli  Hinkiiit;  mill  (i|ipreasiuii.  Frurn  the 
litntl  III"  imlli  rmliitlrH  li<  itir  iici  k  iukI  <l«^^n  the  iirms.  It  extends 
itilliuiiiirly  ti'  iIh'  li'fl  nnn.  mihI  iimy  Iw  m-m-iv  in  tin-  wrist  or  iit  tlie 
||m  ij  IliP  ttiiKcrnL  I'hininnliMi  ftillmvii  tlii'  ultack  usuidlj-,  but  the 
liffiiihlliil  ilt"lH^"  illwiiiwnw  rmlrvty. 

1'li)>  |ti>iii(s  ii|<i>ii  wliWli  lilt'  tliHitmvMs  i.^  ImmhI  iin:': 

I  Tlii>  Si<«i(  >\t  (lie  I'liiii:  'riiifi  IK  iiMittllv  N-hiiwI  ihe  mlilillr  or  thp 
Ittnvr  |Mil  iit  tW  Mrrntim.  hi»I  itu>rf  to  tlu-  Ivfi  tluin  to  tlir  right,  or 
lit  ll»'  iiituHPilriutti.  ThrtHT  it  PXttMnN  to  ilw  |»»iiscm»»r  piirtioo  of  the 
ttSliU  ttf  il  tHH>  Wtlktc  t*t  tW  Mwi.  hi  winh-  iHstminx-^  it  extend?  to 
\\w  i<^vi)Mtl  l\r«|i)(<iUl.v  tW  ivtiit  t-Mi'itils  to  tlto  left  anu  as  fu  as  the 
iHuiiA  \^  t'Wu  tlw  MniM^i>  It  i»»i*>  «-\trtnl  to  ihr  nWoturti  or  to  the 
H|tlU  «H«     1  h*\v  w«»  it  «flt>rt  Utth  arav!^    h  b  not  influcoctd  by 

^.  t'tMhti't^t  ^"W  mmu#  \'4  M«»trirt»,«  vith  tb»  tDiif5crib«blf 
h«pH»nv  rt  m*«t  »-lwt»'.<>i''H*th\ 

S,  >^*f»t**w      IV  t»«^w*ti.«s  we  didkxr.  cr  any  ervo  c(«$r. 

4.  IV  )\w«t«w  v4  Khf  \>k\iNm-    TW  anknic  is  kwe  <i  fixatwm. 

X   1'V  ^-Xj-JtwUB*      fVp  »■*)«■  ftre.  miWKi.^  1    ■■- 

IMrH  *lw  iiS-Ki  >«■!>»»»  sw  tW  S.w»tfcp(»i-  wwAf  »  --     '     . 
»Wm  y^Kv  'WWM  '-■**  wfWf  W  *«!p.'«v 

W* 'Hm^  ^*4HM*n.-vA.imil^-t»>-nii;-  •    Mtun  ha?  %«  tu^: 

^l^/MjifMhtA  >rya.ni4</'-rriTfnu; /C'  TfiMk  ai(prnt  Wnr  ivJi*fCi.'.  •-kruniiic.ir.  ir 
lN»v*.'-vw*r«^^."Wf<  W/b-JsirieiitJlMV,  rtti^  *'ci  dJffi.-'utr'  T.  t\K'u>  3uu:a. 
•WlWh  'ftwn.-'ft^t'  '•'**•■  ''^"'  "WW^  *^  *C5iu*>  -mnK  TtvivoE^  fiow 
y#i  Wt  'ifPte  wWi  'i»i«i'»  S*  wri**jic  "tM  TMin  >  tfst-  <w-*ir^  tiiif  'An 
irtW*ls«*iv«,  K  hrt]  </  tumHtiv;  it  ne'iitir^UD^mu  -nmiu-*  n  an  iuniQf 
4^  iftwtt  *tltil.  'i\yi  /vvitrwni.*!  «  •;  •n,-*/iiv.  re-  -v  ffcnma  >t-siinc  ir  mmi- 
>I(H:  Of  ^viniin'M  v'mru'Miiv  tTln  nun  »-  >r  Inn;  duntiim  one  » 
.HvwwtiiitAt)  >wt^i  .tm«:  «;<tufiwtr<  3:  i^  :ifmr?>tiMi  Ir  '*K>imictk  miiJ 
„  ,     ,  ^».il^    ivn^i*    ilttir  ■*►«»    lUmri.       1:    (■    nfu?!    ■ni]tt'-»M.    i" 

if^toi  « -fl*  WmUmmW*  -'/*'*  ■' '^tnnti  n  tm  tltumiitut  rii/i-.  —  Tin 
-^■((iii  '«h«  twi,*-UN  -tlu  muoiPv  ant.  luw  iiu  .'luinf^in  Tbon.  sa* 
l)«. !Mh> -wtult  ttf'pMlii  nr  ttw  nutt  nt^;  w  -ranrrm.  )c  ■nnnnm  mtM  ir 
'4MKHtfHM:  ipMti.  »■  i1t«>«M   It    ub    «»Tti'jn»    vmt  -nn^tstm   ttma  t» 
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peripheral  nerves  at  their  emergence  rrnm  the  spinal  roliijmi.  The 
paiD  is  situated  in  the  mcdinn  line,  either  below  the  eiisiform  cartilage 
or  around  the  navel.  It  is  an  intermittent  pain.  Aneurism  of  tlie 
abdominal  aorta,  ciiiising  erosion  of  the  vertebnr  by  pressure,  gives 
rise  to  the  same  kind  of  pain. 

Fic.  3 


PttMMtt  of  CAiM 
4H>T  t'Uii'h'ttom 


B^HMtColle 


MvtKrivd  pnio  ill  viiriuua  diminJcr*. 


Pain  within  the  Abdomen.^ I 'u in  in  the  ubiloiiien  may  be  sudden  in 
onset,  or  it  may  represent  the  eulniinatitm  of  slinht  sensiitions  of  dis- 
comfort progressively  infrea.sintt  in  severity.  Sudden  iieiite  jinin  points 
to  iiiflnmniation.  perforation  of  one  of  the  hollow  visceni,  gastridgia 
or  cnteralgia,  flatulent  distention  of  the  stora.'idi  or  intestine.^,  or  to 
©bstniotion  of  one  of  the  numerous  chaniii'ls.  Thus,  in  a  ease  of  gu^trie 
ulcer,  sudden  pain  suggc-its  that  pcrfiiratinn  may  have  taken  ]>laec; 
chronic  pain  indii-ates  the  existeiiei-  of  s(tnie  rlinmic  process  such  an 
ulcer,  or  a  gastric  or  intestinal  neurosis.  Sudden  paroxysmal  pain 
is  spoken  of  an  enlir;  the  .snccessive  s|iHsms  being  nrten  attended  with 
vomiting,  rapid  pulse,  coldness  of  the  extremities,  cold  sweat,  and  more 
or  less  collapse,  except  in  lead  colic.  Such  ]iain  h  seen  in  intestinal, 
hepatic,  renal,  and  in  uterine  or  vesical  colic. 

Pain  due  to  obstruction  is  of  a  wave-like  character  radiating  from 
a  point  beyond  the  site  of  the  obstruction. 

When  the  pain  is  geneml  it  points  to  myalgia,  to  intestinal  colic, 
to  i»eritonitis,  to  tympanitic  distention,  or  under  certain  conditions 
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as  discussed  in  the  following  paRcs  to  hepatic  or  renal  colic  anil  other 
conditions. 

Local  pain,  for  example  over  the  Hver  or  spleen,  is  generally  due  to 
involvement  of  the  peritoneal  coverings  of  these  organs,  ami  partaki's 
of  the  character  of  local  peritonitis.  It  may.  however,  be  due  to 
extreme  congestion,  to  malignant  fli.sease.  nr  to  displacements. 

Pain  is  the  Epioasthium.-- Pain  in  this  situation  (excluding  the 
abdominal  walls)  may  be  due  to:  (1)  Ixicalined  peritonitis  or  peri- 
ga.strilis,  which  may  Ix-  secondary  to  infection  or  injury  of  the  peri- 
toneum from  disease  of  contiguous  organs.  (2)  Affections  of  the 
pancreas.  (3)  Aneurisms  of  the  aorta  or  of  the  celiac  axis.  (4)  Disease 
of  the  gidl-bhidder  and  gall-ducts.  (-'))  Disease  of  the  vertebne.  (6) 
Diaphragmatic  pain  from  pleurisy  or  violent  louKlung  or  in  pnen- 
moiiia.  (7)  Appendicitis.  (N)  Impaction  or  ulceniliim  of  transverse 
colon.     (9)  Affections  of  the  stomach,  gastric  |)ain. 

Fain  of  Gnslrir  Origin. — In  diseases  of  the  .yliinitich  pain  is  a  very 
common  symptom,  and  presents  all  degrees  of  severity,  from  a  mere 
sense  of  discomfort  or  uneasiness  to  agorjy.  In  mild  Ki'striti.s  of  what- 
ever origin,  there  may  be  only  a  feeling  of  weight  am!  fulness,  or  UTiensi- 
ness  or  discomfort  after  eating,  often  relieved  by  belehing.  Cnrdiittgin 
is  a  form  of  discomfort  in  the  epigiistriuni  sciircelv  anionnli[ig  to  pain, 
but  attended  by  heartburn  or  aciflity.  The  jiain  u(  gastric  crises  in 
locomotor  ataxia  is  gnawing  and  cramp-like,  frcqiicutly  utlcnded  by 
partial   collapse. 

In  i(/rer  there  is  more  or  less  constant  fccHng  of  sorcncs.s  in  the 
cpigastrinin,  while  after  taking  food  the  dull  pain  is  aggravated,  and 
bei-oines  sharply  localize<l.  Frequt-ntly  there  is  jxiin  in  the  back  at 
the  same  level  a  little  to  the  left  uf  the  spine  and  between  the  mid- 
scapular  region  ami  the  Innilmr  verlebne.  The  pain  usuall\  occurs 
sooner  after  taking  foial  than  in  the  ease  of  cancer,  and  is  more  fre- 
quently relieved  by  vomiting.    The  pain  tiiay  radiate  to  the  ami. 

When  perforation  of  an  ulcer  occurs,  the  pain  is  sudden  and  severe 
and  attended  liy  collapse. 

In  hyjiirrhlnrhi/ilria  the  pain  may  be  exactly  liki-  thai  of  ulcer,  and 
it  may  l)e  impossible  to  dilferentiiite  the  two  eondiiion.s.  rsually. 
however,  the  ingestion  of  footi  relieves  the  pain  of  livperchlorhydriii. 

In  gastric  mnrer  pain  may  be  wholly  absent  thrnughout  l!ie  entire 
course  t>f  the  disease;  but,  as  a  rule,  pain  i.-*  more  ciiiitinnous  than  in 
ulcer,  leas  severe,  not  so  sharply  localized,  d<M-s  not  come  on  so  soon 
after  taking  fmxl,  ami  is  not  relieved  To  the  .■*ame  ilegree  by  vomiting. 

In  acute  gnsfritia  the  pain  and  its  character  vary  with  the  intensity 
of  the  infiiimnialion.  When  due  to  the  irritation  of  .some  toxic  agent 
that  has  been  swallowed,  the  jiaiii  is  severe  and  burning;  when  the 
result  of  imprudence  in  eating  or  ilrinking,  the  pain  isnf  a  dull,  sickening 
character.  In  either  case  there  is  more  or  less  tcmlcrnevs  on  pressure. 
Sometimes,  in  niihl  ca.scs  of  catarrhal  gastritis,  firm  pressure  frmn  a 
broad  surface  affords  at  least  temjitirary  relief  from  the  ilistress. 
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Time  of  OcctiTrence. — The  significance  of  paiii  lu  gtistric  disease 
depends  on  the  time  of  its  occurrenre.  Pain  cominB  on  before  eating 
or  when  the  stomach  is  empty  is  iisuully  due  to  liyperclilurhydria, 
though  it  may  he  associated  with  no  alteration  In  the  nastric  secretions, 
and  is  then  teriuMi  dimply  gHstralglir,  it  is  relieved  by  food.  When  it 
comes  on  after  eating  it  b  usually  due  to  organic  disease  of  the  stomach, 
oa  uleer  or  carcinonia;  but  it  may  be  due  to  neurasthenia.  When  the 
pain  is  diffuse,  it  is  due  to  hyt>eracidity  uud  gas  formation,  as  in 
dilatation,  catarrhal  gastritis  and  simple  indigestion.  When  localized, 
it  is  due  to  ulcer  or  cancer,  and  is  associated  with  teudcrucss. 


Fid.  4 
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I  Pain  of  Pnnrreatic  Onjm.— In  disease  of  the  pancreas,  either  from 
the  passage  of  ii  calculi  fnire)  or  from  lieniorrlinge  into  the  paren- 
chyma, there  may  he  sud'len.  severe  pjirnxysnial  pain.  It  may  be 
severe  in  the  buck  jind  extend  uji  the  thor;ix. 
^^  Pain  in  Umbilical  Uegion. — This  is  usually  referred  pain  and  may 
^B  be  due  to  (!)  appendicitis;  (2)  perforation  of  a  viscus;  (3)  hernia, 
^H  umbilicBl;    (4)    disease   of   vertebrie;    {'i)    gall-stones;    (G)    cancer   of 
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omentum;  (7)  local  or  ftpnerai  peritonitis;  (8)  floating  kkiriey;  (9) 
gastroptosis :  (10)  intfstiiial  pain. 

Pain  of  Intfittinnl  Origin.  —  Intestinal  pain  as  a  result  of  diwase 
of  thf  inti'stinc  is  usiiiiliy  inlicky  in  niiturc.  Tlif  t'olic  of  iiiti-stinul 
indigention  ocmrs  surltlcnly.  or  it  may  he  preceded  by  other  signs  of 
intt'stinal  iiidigrstiori.  The  pain  is  relieved  by  moiiernte  pressure 
and  by  warmth.  The  pain  at  its  height  is  described  as  agonising,  and 
of  It  boring  or  slmuting  character,  ahatiiig  after  n  time  mid  then  increiis- 
iiig  again;  it  may  shoot  from  the  region  of  greatest  intensity  to  the 
shonlders,  liaek,  ehest,  or  iliac  region.  Prostration  or  collapse  rupiilly 
ensues.    The  pain  may  be  relieved  by  the  passing  of  flatus. 

If  the  eolir  is  due  to  iiuligcstiblr  food,  it  may  have  been  preceded 
by  an  attack  of  acute  indigestion,  and  tlie  grijiirig  pains  may  have 
developed  at  long  intervals,  with  gastric  and  intchtinal  flatulence.  If 
the  colic  is  due  lo  yitx  alone,  there,  is  much  lyin]Kinites;  if  it  is  due  to 
frees,  there  is  an  antecedent  history  of  constipation,  and  fecal  masses 
may  he  detecteil  in  the  rectum  or  in  the  course  of  the  r'olon;  if  due  to 
plumhism  there  is  obstinate  conslipaliou.  The  presence  of  fever  Is 
against  intestinal  colic,  and  jwlnts  to  inflammation  in  some  portion 
of  the  abdomen. 

Intestinal  colic  must  he  distinguished  from  cntcralgia.  The  latter 
comes  on  slowly  and  ln.sts  fiir  hours  or  days.  The  puiii  is  situated 
around  the  umbilicus,  ami  is  relieveil  by  deep  pressure,  although  the 
skin  may  be  hyperestlietic.  Simiotimea  the  abdomen  is  retraeted; 
there  are  no  signs  of  indigestion,  and  flatulence  and  horhorygmi  are 
absent. 

Inffstinal  Obstruclion-  Intestinal  colic  must  not  be  confounded 
with  organic  disease  of  the  bowels,  with  resulting  obstruction.  In 
these  all'ections  occur  suifden  eousiipatioii  and  rapid  prostration.  In 
inlunmisprplion  tile  stools  are  characteristic.  lU-us  or  slrangiilalion 
is  associated  with  a  hi.^tory  of  previous  peritonitis  or  the  presence  of 
hernia;  in  the  latter  there  may  hv  characteristic  signs  at  the  hernial 
points.  The  pain  may  he  transverse  and  with  a  sense  of  constriction 
if  the  omentum  is  incarcerated  orailherent  and  lirugs  on  the  niesctLtery. 
In  obstruction  from  fj:kriml  prm/iurf  the  jiresence  of  tumors  have  been 
known  previously  or  can  be  recognized.  In  fecal  obstrnction  or  in 
obstruction  by  gall-stones  the  local  signs  may  be  pronounced,  and  the 
pain  is  usually  in  the  ileeocccal  region.    The  affection  is  acute. 

(.HriUr  i'liin. — This  is  a  peculiar  pain  or  senMilion  in  the  trunk. 
due  to  disease  of  the  spinal  cord.  It  15  described  as  the  sensation  of  a 
band  drawn  tightly  around  the  body.  It  varies  from  a  simple  finnving 
sensation  to  extreme  pain  encircliiLg  the  Inmk.  Il  is  situated  above 
the  level  of  the  umhiliciis.  In  milrl  forms  it  is  due  to  chronic  myelitis 
or  spinal  sclerosis;  in  severe  forms  lo  inlhimnialiou  of  ihe  ucrvc  roots, 
or  lo  cancerou.s,  syphilitic,  or  lubereiilous  disease  of  the  meninges. 

Pain  in  the  IIight  IlYPnciroxDiiUM.— This  may  be  ilue  to  (1) 
movable  kidney  or  calculus;  {2}  suhplirenic  absc-es*;  (3i  pleurisy  and 
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pneumonia;  (4)  pancreatic  (lisease;  (S)  ulcer  or  cancer  of  stomach  or 
duoclctiiim;  (G)  appendicitis;  I")  cancer,  iinpuclions  or  ulcerutioiis  of 
hepatic  flexure  nf  colon;  intestinal  ohstmction;  (S)  localised  peritonitis; 
ttnil  most  usual  (9)  diseases  of  livt-r  mid  bile  piissngcs. 

Pain  of  Hepatic  Origin  or  of  Bile  Pasnages  .^Vam  Is  a  frequent 
symptom  of  livrr  diseiise.  When  ^Hidden  in  onset,  acute,  nnd  increased 
by  pressure  or  movement,  it  is  due  to  perihepatitis.  Stabbing  or  darting 
pains  belonj;  to  cancer.  Al>scess  may  he  attendcil  by  pain  from  asso- 
ciated perihepatitis.  A  neuralRJa  or  hepitalgiu  is  at  times  undoubtedly 
present. 

In  hepatic  colic  the  pain  is  situated  in  tlie  region  of  the  gnll-bladdcr, 
and  may  radiate  to  the  riRht  shoulder  or  to  the  back.  It  is  sometimes 
fixi-d  in  the  right  sternal  line  at  iiiKiut  the  lc\cl  of  the  cartilages 
of  the  sixth  and  seventh  ril>s.  The  attack  i.s  attended  by  vomiting 
usually  of  bile-stained  llnid;  ami  may  be  follo^ved  by  janiutice. 

Pain  in  the  right  lippochoixhiiim.  and  cpigiuilrinm  is  probably 
caused  more  frequently  by  congestion  of  the  Hvcr  than  by  any  olher 
cause.  Tlic  congestion  is  secondary  to  cardiac  disease  as  a  rule,  so 
that  the  cause  of  the  pain  is  readily  diagnosed. 

Pain  is  thk  I,k?t  HYrociioNDRii  m. — This  may  be  due  to  most  of  the 
conditions  that  cause  pain  in  the  opposite  side,  but  the  most  frequent 
cause  of  jiain  here  is  a  perisplenitis,  colitis,  gastric  conditions  associated 
with  flatulence,  or  movable  kidney. 

Pain  in  the  Limbar  and  Iliac  Regions.— Pain  in  these  localities 
may  be  due  to  (1)  intussusception  (right  side)  and  volvulus  (left  side); 
(2)  ulceration  and  itiHiunmatioii  of  the  cecum  or  sigmoiil;  (;?)  Iiernia; 
(4)  typhoid  fever;  (5)  pyelitis,  hydronephrosis,  movable  kithiey,  peri- 
nephritic  abscess,  etc.,  and  ureteral  ciilculu.s;  (li)  iiiflamnmlory  and 
other  conditions  of  pelvic  oridiu;  (7)  appendicitis;  (S)  movable  cecum. 

Pain  in  the  Kidvi-i/.i.—VRin  of  the  kidneys  is  referred  to  the  loins. 
Bilateral  pain  is  complained  of  as  a  dull,  aching  pain,  sometimes  increased 
by  movement,  often  attended  by  a  sense  of  weight  or  pressure.  Pain 
of  this  character  extends  over  the  entire  lumbar  rej^iou,  and  is  due  to 
disease  of  both  kidneys,  as  renal  hyperemia,  nephritis,  and  bilateral 
pyelitis.  It  is  generally  mistaken  for  pain  due  to  otiier  cau.ses,  as 
myalgia  or  disease  of  the  vertebra-.  !f  uiyalnie.  it  may  f()!low  exposure 
to  cold  and  be  associated  with  pain  In  other  muscles. 

We  have  also  unihitcral  pain.  The  pain  may  be  seated  in  the  region 
of  the  kidney  behind,  opposite  the  two  lower  dorsal  and  two  upper 
lumber  vertebral  spines,  or  deep  iit  liie  abdomen,  to  the  right  or  left 
ol  the  spinal  column,  below  the  level  of  the  umbilicus. 

t'liilateral  pain  nuiy  be  constant  or  iiaroxv.suiiil.  Constant  pain  is 
usually  due  to  organic  disease  nf  the  kidney,  as  carcinoma  or  tuber- 
culosis. (See  Palpation.)  It  may,  however,  be  due  to  the  im|jaetioii 
of  u  calculus  in  the  pelvis  of  the  kidney.  It  may  also  be  due  to  n 
displaced  or  movable  kidney.  In  tumors  the  pain  may  follow  the 
course  of   tlie  sciatic  nerve   and    simulate  sciatica.     In  pyelitis  and 
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hytUt/ti^fAmmt  iIk  pNi/j  k  of  a  Uamix  character,  wbems  in  nxn-abl« 
l(i(in«y  It  in  vnruitik. 

Poftaytnud  mwI  l/ittrinating  [ain,  the  |iimiijw  oocarrini;  at  inter- 
viilc  iirir  ij»iiiill>'<Jii#- 1/>  i>i<?  fmrnrngeolt  renal  calculus,  to ot/^rut-tion or 
twut  '/f  ittc  unfU-r,  us  iii  I>i<rtl's  orini,  or  nrdy  to  blood  In  the  pd\-is  of 
Ihtf  ktiliwry.  In  rinvi/  co/tc  pain  begint  in  the  kklney  and  thence  extends 
uUiiiK  (lie  urmr.  It  U  always  locmlized  m<m  to  the  rifsht  or  left  of  the 
rfic'liiid  liiM;  jri  liw  alxloirMm.  It  i.i  more  fr«|uently  in  the  lower  por- 
li'ift  tit  fitUrr  i4  (li*-  iijiiM-r  <{UMflratilH,  three  inches  to  cither  side  of  the 
tiic'lijiit  lirx-,  ilfjierKliiiii;  ufttsit  the  kidney  affected.  From  this  region  the 
[Mjiiit  rif  iiiAiifiniim  InteiiHity  and  of  local  teitdemvss  moves  in  the  lower 
(|iiaitratii  in  mi  i>\i\'muf  (lirwtion  toward  the  median  line,  rarely  an 
Inf'h  (h-Iiiw  llie  trunHversi'  iiintiitii'al  line,  'llir-  pain  then  extends  to 
lint  Tvn'iiiu  iihove  the  piihin  and  down  the  thighs.  It  partakes  of  the 
I'lianfler  of  iictirulKiu  ■'■  the  intervals  lictween  |)aroxy9nis.  It  must 
not  )>P  forKolten  that  tmmeliinea  in  vHse  of  disease  of  one  kidney  the 
|>(iiii  in  r<<fi<rrnl  lo  (hi-  noriiinl  kidney. 

I'lini  I'J  Ai'itriitlirriU  Ori'jin.  In  afiite  ajipend iritis  tiie  patient 
in  m-iKi'd  wilh  nndilen  piiin,  wliicli  may  be  dcMrilicd  as  occurring  in 
Uii'  lowrr  riitlit  rpiadrant,  Iml,  in  niirni-liniCT*  niuiplaiiK-d  uf  iibuiit  the 
iiinbillniN.  It  fnipieiiilj  fullows  indiwn-tions  of  diet,  and  may  be 
(itli-iidtil  by  voiiiilt[i|{;  il  iti  iiMially  nlicvcd  liy  i-rnitution,  but  not  by 
llic  |m»i>(ij;e  of  nn:i,  a  point  of  Kri'"!  iiiiporliincp  in  tlic  diagnosis.  The 
alliu'lv  liLid  fmni  twelve  to  lwriit\ -i'diir  Imnrs.  Il  may  lie  sr.i  isi'vere 
»n  to  I'uiiMci  collapM',  In  cliroiiic  apiifiuiifilis  the  pain  miiy  be  diill  or 
ueliiiiK  ill  elninu-Ier,  ortcii  with  ni'iitt-  cxarerlmtioiis  of  simrp  roUrky 
pain.  In  ibc  ihrimii'  ii>  »i-ll  iis  in  the  acute  form  tliere  is  usually 
Icndcrnen'i  uf  Mrilunir.vV  puim. 

Vs\N  IN  TilK  llvi-iniAf>ri(iiiM.-  Tilt'  folidwiiif;  eiiiiditions  causing 
|min  me  the  niont  (rt-ipuiu  oiicm  fuiiiid  In  tliia  region:  t.1)  eystitis; 
\'J)  cynlii-  lalnillH;  (l!)  disleinhHl  bladder;  (H  utlier  iliw-nses  of  the 
hinddrr:  ^.^)  intttinuuatury  or  utber  diseiise  of  the  pelvie  orcHns;  (fi) 
d.vxiiiennrrhi-a:  (7>  ittnpie  m->t«lii>ii. 

PMn  In  Uio  Back.  Tmn  in  ihi:  Si'Im:.  I'ain  in  the  spine  is  due 
le,i,i  fiiHiucnd)  111  Di'iiKiiie  di!'fase>  of  the  i-oni  than  to  aeute  or  ehronie 
iiklliuuiiintitni  of  (he  nieniiiKe^.  li>  iliM'ii.M-  of  thr  hones  i>f  the  veriebriil 
■  ohunii.  or  lo  eiirMttiire  I'f  xarious  form;,  from  musle  wnikness. 
Kui-hiMtciii  «imI  leiidefncNS  in  ihe  rtHirj*-  nf  the  spine  owur  after 
iMneUNsitili. 

I,  l*i»rMf  n/  Ik*  Sfimtl  t'lml.-  In  oi^anie  disa-aM-  of  the  e(4t)  p«in 
may  l>e  rrfi-rr»xl  to  the  loins,  the  s«eruni.  or  lo  x\w  ]>an>  alx^ut  the 
spine.  Inn  not  to  tW  ?pinal  i-olumu  it^-lf.  \\V  may  have  also  tiK- 
winnrte  or  ratliitliiiK  t*"'"-""-  "f^  which  uuuiioii  «a>  previnuj^ly  made. 
d«e  to  irritaliiut  of  (HiRlerior  nerve  nntv.  Tln-se  |.«ins  ai»>  l>e  dtdl. 
TtwuiWinK  thiwe  i«f  rlwuiimti^u.  In  aeute  itis*-*  the  pains  are  aceom- 
tviuitsl  l'\  felnile  s^iinptoui*  whieh  tna.''  *uiKe>t  rbeunwitism,  es.[)et.'ially 
when  (hi-  other  v(«iml  \Miii»t»>uti  ar»'  »\  abejam-e.     In  ^-bnniie  ease* 
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dwsc  peripheml  spinal  pains  are  inlliienrcil  Iw  the  weather,  and  this 
likewise  makes  it  difficult  to  distinguish  them  from  the  pains  of 
rheuraatwiu.  Rheiimalio  pains  in  the  limhs  occurring  after  middle 
life,  with  or  wnthout  joint  chanses.  should  sugjji^st  locomotor  ataxtu. 
In  this  atTeclion  sharp  and  darling  pains,  "pain  crises."  and  girdle 
sensations  occur. 

2.  Disetvte  of  the  Kfrtctw.— Fixed  localized  pain  at  some  point  in  the 
vertebral  column  points  to  trnumatic,  syphilitic,  or  tuhertnilous  caries, 
to  arthritis  deforman.s,  or  to  pressure  necrosis  as  by  an  aneurism.    I'ain 
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due  to  vertebral  disease  is  both  lucal  und  mdiatinK-  It  is  inerea.sed 
by  pressure  directly  on  the  spinal  column  (on  the  head),  by  heat  or  by 
cold,  or  by  electricity  applini  ovit  the  part.  It  is  relieved  by  removing 
the  pressure  of  the  weifjht  above,  as  by  raising  the  head  or  shoulders. 
It  is  relieved  by  the  absolutely  riM'unibcnt  [losture.  With  this  pain 
the  moveincnta  (flexibility)  of  the  spine  are  interfered  with  because  of 
spasm  of  the  muscles  or  aniiylosis;  there  may  be  deformity.  When 
the  patient  is  placdl  upon  a  flat  surface  the  normal  lumbar  arch  is 
changed.  Tenderness  over  the  vertebrie  from  visi-eral  disease  has 
alremly  l>eeii  discussed. 
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3.  Visettae  of  ike  Meninge». — I'liiii  due  to  lueniiiKfal  disease  is  local 
nnd  mdiutiiiR.  It  is  associated  with  miisiiilnr  spasm  aiul  rigidity  of 
till-  tt|)iiial  I'liliimn. 

4.  Spijtal  Currature.  Tin-  pains  of  curvature  from  iiuiscular  weakness 
extViids iilong  tlie  ncrvos.  'I'he  piitif iil  isafcbrile.  The  jiigris  of  organic 
discusc  ubovc  mentioned  are  absent,  but  muscle  weakness  and  general 
signs  of  debility  are  present.  I'ain  in  the  spine  frequently  iittcnib 
scurvy  and  nieintis.  It  nmy  be  aeconipaniwi  by  paresis  of  tlie  muscles 
and  closely  resembles  an  organic  brain  or  conl  ilisease. 

1'aIN    in   the    l.fMBAR   AND  SaCILVL   UeOIOXS.— .-icH/c   /*«('«.— WlleU 

Hcut«,  without  fever,  pain  in  the  loina  may  be  due  to  lumbago,  to  a 
8Ud<len  uterine  retroversion,  to  n  suddenly  moved  kidney,  or  to  calculus 
of  the  kidney;  with  fever,  acute  liright's  disease,  smallpox,  muscular 
rheumatism,  tonsillitis.  influeuKa,  dengue,  or  spinal  meningitis  must 
be  looked  for. 

Chronic  Pain  in  (Ac  Lower  Haei. ^ RnckacHc. ^liarliai-Uf  may  be  due 
to  many  causes.  When  Ilii"  ptiin  is  in  the  n-giou  of  the  kitlneys,  the 
Imter  nuiy  Ix-  at  fault  (<-ongcstion-inHammationst.  Organic  diseases 
may  Iw  associalwl  wilh  biuknche.  ^^l^^-  frc<|nently  pain,  if  in  one 
kidney,  Is  due  to  a  caleulus  or  to  aeeuumliUious  of  uric  acid  gravel. 
I*rf33Hre  over  the  kiflney  or  a  stMhIen  jar  from  a  false  step  will  usually 
excite  (he  pain.  It  may  be  constant  in  movable  kidney.  Wlien  low 
down,  just  ntnive  or  over  the  sjicrum,  il  is  due  to  di?iurhnncc  of  the 
[H'lvic  vis^vra.  The  uterus,  the  colon,  iin<l  Rvtum  limpaction,  cancer) 
must  l>e  oxainincil.  ^^eral  jkniti  is  nlso  due  to  disease  of  (he  sacro-iliac 
joints  when  the  characteristic  nttitude  and  gait  nre  present. 

Otherwise  we  nuiy  Kave:  (nl  Tain  due  to  utfeclions  of  the  muscles. 
(I)  So-ni//of  rh'umntic  mffiilgiit:  Increas*il  hy  imivemeiK.  hy  dump- 
ness.  hy  pressure  often  rclievtHl  b_%-  nunnth.  i>>  the  rccuml>ent  posture, 
or  bj  rest.  When  the  fasciiv  or  the  ligaments  of  the  \enebne  are 
afTectwl,  the  upright  position  and  j>ressure  in  small  an.'fls  incirasc  the 
[niin:  other  muscles  may  be  atTwtw!  altenuitely.  \'2)  M^ilgh  frum 
fl'nin:  A  history  of  injury  is  obtaimtl.  Vsually  one  side  is  larger 
(h«n  the  other.  TenderiH-ss.  is  pn-M-iii  aiwl  ni<>\ finvni  increases  the 
pain.  Therv  ma.v  Ik-  imTea.s«-\l  swelling,  \as4>motor  disturhaiur,  or 
eivh,vnwij«*.  .\  neurosis  of  tlie  s»»-calle<I  spinal  at  tmtuiuilic  (v-pe 
thystt-ritO  attends  the  pain.  i3>  Myilifui  /rvm  fatipur:  Xoi  only 
acute  fatigue  after  exiTtion,  but  alM>  rhivmic  musclc-(ite  'and  iHT\-e- 
titvV  The  jwiu  is  increased  on  ewrtion.  after  menial,  physical,  or 
eiuotionai  etlort.  Neurasthenia,  anemia,  or  lo«id  e\haustive  diseOM- 
(iKerine,  gastrv<-inte»(inal.  etc.)  is  prrwut.  ITie  mus«4es  aw  usually 
ftabb\ .  and  tin-  %-rrtrbnil  ixJumti  if  not  supjtoned.  Tlie  patient  lounge:s 
Of  supfxirts  the  Iwck.    ^l>inaI  cunatures  ai\-  »lvser\evl, 

(b)  l*ain  .!ue  to  atT(Vtions  of  the  nerM-s.  Ner\Te  pain  is  rvcogniied 
!»>■  ll»e  (wuler  [mints  hihI  by  vsiK-uK-tor  phenotneiia. 

(el  Tain  due  (o  disease  v4  the  H^iie.  the  tnerahranrs.  of  (be  wrd. 
(iW  ahovr.> 
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Paia  in  the  Extremities. — Pnin  common  to  all  extreinitios  maj'  be 
due  lo  (I)  nt-iiritis  or  nc'LinilKin:  (2)  mya]j;ia;  (3)  bone  lesions;  (4) 
joint  lesions;  (5)  diseases  of  the  bloiHlvesscls:  (n)  intermittent  claudi- 
cation, (b)  varieose  veins,  (c)  iirchfiuiplegie;  (6)  referred  jiain. 

1.  The  pain  of  neuritb  oecurs  in  paroxysms,  is  aggravated  by  motion 
and  associated  with  tenderness  along  the  conrse  of  the  nerve.  It  ia 
usually  unilateral.  Neuralgias  of  an  extremity  are  charaelerizcd  by  a 
dull  ache,  often  with  remission  and  exncerliation,  and  hy  the  presence 
of  tender  points.  Neuritis  or  neuralgia  of  the  seiutic  nerve  or  sciatica 
may  be  due  to  pressure  on  the  sciatic  nerve  by  a  pelvic  growth  or 
Hbroneuromu  as  well  as  an  inflaionuition  of  tlie  nerve  itself.  Bilateral 
pains  of  nervous  structures  may  have  a  central  origin,  as  spinal  sclerosis, 
spinal  tumor,  or  tabes.  Pressure  on  the  curd  by  new  growths  may 
also  cause  bilateral  pains.  Pressure  on  nerve  trunks,  as  from  a  pelvic 
abscess  or  enlarged  axillary  glands,  may  cause  bilateral  pain  in  the 
first  instance,  unilateral  in  the  second. 

2.  Muscle  pains  are  dilTnse,  dull  aching  in  character,  exaggerated 
by  motion,  and  usually  alleviatefl  by  warmth,  They  nmy  be  bilateral, 
as  (1)  in  tlic  myalgia  arii^ing  from  unaccustomed  exercise,  rickets. 
9cur\'y,  or  acute  infectious  diseases;  {'2)  in  rheumatism  or  (:S)  in  trichin- 
osis. Unilateral  pains  may  be  due  to  strain  or  injury  of  the  muscle. 
Temporary  cramps  of  the  muscles  may  be  prcscTit  after  severe  exercise. 
The  cramps  of  the  occupational  neuroses,  e.  g.,  writer's  cramp,  usually 
affects  the  u]>]ifcr  limbs,  iirid  are  induced  by  speciid  acts  or  motions. 

3.  The  pain  of  bone  lesions  is  described  as  dull  and  grin<luig.  exagger- 
ated by  motion.s  and  usually  relieved  hy  absolute  n^st,  unless  there  is 
retention  of  pus  when  the  pain  is  agonizing.  The  ]iaiii  of  a  periostitis 
or  osteomyelitis  is  exceedingly  severe  and  accompanied  by  pronounced 
tenderness.  Syphilitic  bone  disease  is  usually  most  painful  at  niglil 
and  without  the  tenderness  of  other  bone  diwases. 

4.  The  pain  of  acute  joint  disease  is  intense,  agoinKiug,  and  always 
severely  exaggerated  by  movement  of  the  affected  part.  Gout  is 
extremely  painful  and  occurs  chariieterislically  irj  the  smaller  joints  of 
the  foot.  Acute  articular  rheumatism  and  septic  arthritis  also  cause 
severe  pain,  affecting  usually  the  WTist,  elbow,  knee,  or  ankle.  The 
elironic  arthritidies  are  usually  accimipanied  by  dull,  often  ncnnilgic- 
like  pains,  which  are  exaggerated  In'  exposure  to  dampness  and  cold, 
and  ftssocialeil  with  cuntracturi's  ami  atrophy  of  the  uniscle.s.  Tuber- 
culous joint  disease  is  frequently  painless.  Pain  flue  to  strain  of  the 
ligaments  of  a  joint  is  usually  not  ^i-vere  and  absent  when  the  joint  is 
immobile.  Metatarsalgia  (Morton's  disease)  is  tlue  to  jannning  of  a 
nerve  between  the  heads  of  the  fourth  and  fifth  metatarsal  bones. 

5.  Pain,  the  result  of  disease  of  the  bloodvessels,  when  it  occurs, 
is  habitually  found  in  the  lower  extremities.  Inflammation  of  a  vein 
secondary  usually  to  parturition  or  to  typlioiil  fever  is  extremely  painful 
at  first,  later  dull  and  aching  and  associated  with  tenderness  along  the 
course  of  the  vein.    Spasm  of  an  artery  seen  in  .sclerotic  individuals. 
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or  (luriiLn  iruiHculiir  effort,  cauaos  a  characteristic  cramp-like  pain — 
iiitrriniiti-iit  cIiiiKlicatiun.  Cramp-like  pains  of  an  extremity,  asso- 
4:iati-(l  vt'itli  fnriiiirutioii  and  other  paresthesias,  is  usually  a  premonitory 
iiiiiii'iition  of  i^crehrul  apoplexy.  The  early  stages  of  local  gangrene 
itn-  iiIho  uHSDiiatril  with  pain. 

(I.  Itcfcrrcd  imiii  is  much  more  common  in  the  lower  extremities 
t)iaii  tlic  Lipjicr.  In  the  arms,  particularly  the  left,  shoots  the  pun  of 
luiKiiia  jtcciiiris.  To  the  thigh  may  lie  n-ferred  the  pain  of  disease  of 
iIh-  iK'lvi<'  organs  luid  hones,  renal  colic,  or  tumors  of  the  lower 
Hliiliimcni  to  tlic  inner  aspect  of  the  knee,  the  pains  of  hip-joint 
disi-asc;  to  the  sole  of  tlie  f<iot,  the  pain  of  acute  prostatitis. 

I'ain  in  the  external  genitalia  and  the  anus  usually  points  to  local 
(liHciiHi-s,  t  liuinfh  jiiiin  in  the  testicle  or  end  of  the  penis  may  be  present 
if  (hen-  is  iirctcnil  colie. 
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CHAPTER  V 
DYSI'NEA  AM>  COUGH 

DYSPNEA 

Dyspnea  means  difficult  breathing.  The  respirations  may  be  deeper 
that!  normal,  or  they  uia.v  be  both  di-eper  and  mon-  frequent.  The 
patient  is  usually  conscious  of  sufTrring  or  of  some  distress  in  brcathiiiK. 
An  extreme  degree  of  dyspuea  is  talleil  orthopiieii;  iiifreijUfiit  bri'atii- 
ing,  oligopnea,  and  simple  rapid  breathing,  hyperpnea,  polypnea,  or 
tach^-pnea. 

Dyspnea  is  reerognized  by  the  increase  in  the  rapidity  of  the  chest 
movements,  with  increaseil  action  of  both  the  essential  anil  the  auxiliary 
muscles.  When  sudden  in  onset  or  extremely  severe,  us  in  orthopnea, 
the  expression  is  characteristic.  l"he  alie  nasi  move;  the  eyes  and 
countename  are  indicative  of  distress;  and  tlie  pupils  are  dilated. 
As  the  dyspnea  continues  cyanr>sis  develops. 

Etiological  Varieties  of  Dyspnea. — I.  LesBened  Amoimtof  Air  Supply. — 
A.  Oli^tnictiun  uf  llie  air  pasaagca.  B.  Dimiiintiuii  of  air  space  from 
(1)  solidification;  (2)  compression;  (.3)  impaired  expansion. 

A.  OBSTRUcnoNOFTHEAmPASS.\.GES. —  I.  Phiii-jiiHjcalOhstfiiction. — 
Dyspnea  is  seen  in  tumors  and  in  severe  inflammations  of  the  tonsils,  in 
the  rare  form  of  crysipclasof  the  plinrynx,  and  in  retropharyngeal  abscess. 

2.  LaryngviU  OlistruHion . —  Dyspnea  is  a  frecpicnt  as  well  OS  the 
most  serious  symptom  of  iur>ngea!  disease.  It  may  be  due  (1)  to 
obstruction  by  itillammatory  or  edematous  swelling,  especially  by  a 
diphtheritic  membrane;  (2)  to  spasm;  (3)  to  tumors  or  foreign  bodies 
in  the  larynx;  (4j  to  the  cicatrization  nf  ulcers  after  syphilis  or  lupus; 
(5)  to  paralysis  of  the  abductors  or  adductors  of  tlie  larynx.  It  may  be, 
therefore,  organic  or  spasmodic,  and  is  iaspiratory  in  ty])e  except  in 
the  more  rare  cases  of  a  movable  tumor  hclow  the  vocal  conis. 

Dyspnea  may  vary  in  degree  from  slight  inconvenience  in  breathing, 
noticed  by  the  patient,  to  the  violent  strnggiing  for  breath  that  is  seen 
in  cases  of  extreme  stenosis  of  the  larynx.  If  carefully  observeil  in 
either  case,  the  larynx  is  seen  to  ri.^e  and  fall. 

Certain  characteristic  sounds  attend  the  act  of  inspiration,  depentling 
on  the  nature  of  obstruction.  In  obstruction  from  simple  spasm,  or 
from  iiitcnsc  iTiflammation  of  the  larynx,  without  secretion,  the  sound 
nf  the  inspiration  is  harsh  an<l  stridulous.  In  obstruction  from  edema  or 
from  exti'lation,  as  in  litryi;gcnl  diphllicria,  the  sound  of  llic  inspiration 
is  loud  and  stridulous.  I)ut  not  shrill.    The  expiration  is  usually  noiseless 
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and  prolonged.  In  spaamo<lic  croup  the  expiration  resemblra  snoring. 
The  interval  between  expiration  and  inspiriition  is  lessened;  the  respira- 
tions are  hurried. 

Ttie  djspnea  may  be  sudden  in  onset  or  iniiy  deveioji  gniduidly.  Anite 
paroxysms  of  dj-spnca  sometimes  occur  in  tlie  course  of  uffectioiis  in 
which  chronic  dyspnea  is  present;  thus  sudden  edema  may  occur  in 
cases  of  syphilitic  or  tuberculous  idccration. 

Diagntms.- — Laryngeal  dyspnea  must  Iw  distinguished  from  other 
forms  of  dyspnea:  (!)  Dyspnea  from  di.senscs  of  the  heart  and  hings. 
(li)  Dyspnea  from  pressure  upon  the  trath(?a.  The  larynx  is  not 
markedly  moved  during  the  respiratory  acts,  and  the  patient  bends 
the  head  forward  instead  of  haekivard.  (3)  Dyspnea  from  pressure  upon 
tite  larynx.  Cellulitis  of  the  ncek,  tumors  of  the  lymph  glands,  goitre, 
and  retropharyngeal  abscess  are  pro\'oc!itive  of  ihia  form  of  laryngeal 
dyspnea.  Dyspnea  in  diphtheria,  fref|uently  thought  to  be  due  to 
internal  occlusion,  may  lie  due  to  pressure  of  enlargwl  glands  on  the 
bronchus  anfl  hiryns. 

3.  Trachml  Obnt ruction. —  The  causes  of  tracheal  obstnietiou  are 
{o)  external  pressure;  (1)  tumor  of  the  thyroid  gland;  (2)  enlarped 
thymus;  (3)  thoracic  aneurism:  (4)  mediastinal  tumor  from  other 
causes  than  aneurism,  as  cancerous  or  tnberculou-i  disease  of  tlie  glands, 
or  mediastinal  abscess;  (.5)  cancer  of  the  esophagus;  and  {(1)  in  rare 
eases,  a  dilated  auricle,  [b)  Diseases  of  tin'  walls  of  the  traebea. 
They  cause  obstnu'tion  liy  narrowing  the  ciiliijcr.  Syphilis  is  the 
most  frequent  cause  of  sui'h  obstruction,  if)  Foreign  Ixxly.  The 
foreign  body  may  remain  free  for  a  time,  moviiig  up  and  down  as  the 
patient  coughs,  arul  may  at  times  be  disllnetly  palpable.  Later  the 
foreign  body  usually  becomes  fixed  in  the  right  lironchiis  or  in  one  of 
its  main  divisions,  the  opening  of  the  right  bronchus  being  more  direct 
than  that  of  the  left. 

In  this  form  of  dy.spnea  there  is  no  increased  movement  of  the  larynx 
and  no  change  in  the  voice.  The  dyspnea  is  inspiralory  in  type,  and  ia 
never  so  extreme  as  that  in  laryngeal  steiio.sis.  .\  stridor  attends  the 
dyspnea,  and  is  heard  with  the  stethoscope  over  the  trachea  and  over 
every  part  of  tlie  chest,  Somelinifs  over  tlic  traebea  a  jioinl  can  he 
isolated  at  which  the  sound  is  beard  loudest,  wliicli  jioint  may  inrlicitte 
the  seat  of  the  stenosis.  When  the  lower  part  of  the  trachea  is  ob- 
structed, the  sound  is  often  more  marked  over  the  lar\  iin  than  over 
the  sternum.  In  the  course  of  constant  dyspnea  jiaroxysms  may  occur 
during  which  the  distress  is  uimsntilly  severe.  The  patient  niayeuiiiplain 
of  pain  or  oppression  behind  the  stcrnuui.  or  jiosHibly  only  of  .slight  sore- 
ness. Cough,  with  expect  oratii  111  of  niiuiis.  usually  a  I  lends  the  tlysimea. 
Sometimes  the  mncii>  is  liloial-tingeil.  If  the  obstruction  is  due  to  a 
foreign  body,  (he  dyspnea  is  of  the  same  type,  but  oi'curs  siiddeidy. 

4,  Ihoiirhiiil  Olhitriirtlon.-Thv  causes  of  broiiehinl  obstniclion  are: 
(«}  J-Uit-riial  I'n'iiftire.  -  (1)  Knlarged  broneliial  glands;  (2)  peri- 
cardial  effusions  and    dilatation    of    the    left    auricle;     (3)    thoracic 
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anctirism;  (4)  mediastinal  new  grxuvtfis;  (5)  mis^liastinal  abscess;  (fc) 
bronchostenosb  from  disease  of  the  bronchial  wall,  notably  sj^ibilitic 
ulci>ration;  (e)  foreign  lnMlies.  This  type  of  dN-spnen  is  not  uceompanied 
by  increase  in  larjiigeiil  movement  or  with  change  in  the  voice.  When 
a  bronchus  is  nlwinicUil  sixlilfnly,  nimptMisntory  emjiliy^einu  oociirs 
rapidly  in  the  opjKisitc  lung:  when  gradually,  it  develops  slowly,  the 
degree  depending  upon  the  amount  of  (ibstrncliun.  The  pliysieal  signs 
over  the  cut-off  lung  are  absence  of  the  vesicular  murmur  and  voc'id 
fremitus,  and  impaired  movement  of  the  affected  side.  The  percussion 
sound  ul  first  is  norma  I,  although  it  is  influenced  less  by  forced  inspiration 
and  expiration:  later,  it  progresses  from  impaircil  resonance  to  dulness, 
.is  the  case  advanci^,  the  affected  side  may  fall  in  and  incasure  less 
than  the  opposite  «de.  A  snoring  or  whistling  sound  may  be  heard 
over  the  nmt  nf  the  lung,  betwi^en  the  scapula  and  the  vertebrae. 
Bubbling  rales  may  be  present. 

B.  Diminution  ok  .Am  .Space. — Diminution  of  the  air  space  lessens 
the  available  area  fur  the  free  interchangf  of  ox.\  gen  and  carbon  dioxide 
so  that  the  carbon  dioxide  under  ten.sion  is  increased  in  the  blood 
ftn<l  there  is  a  consequent  overstimulation  of  the  respiratory  centres. 
Causes  of  tins  are: 

1.  ('iiiti/iTen.^i'in  iif  till-  alri'jdi,  as  from  congestion,  edema,  iiiflanmia- 
tiona  or  morbid  growtlis  in  the  lungs.  The  degree  of  dyspnea  depends 
upon  the  extent  and  suddenness  nf  onset  of  the  soliilification. 

2.  Vmnpression  from  Iiitrathoracic  ('tiuafs.^Any  variety  of  pleural 
effusion  causes  dys[)rieii  from  r'oniprcssion.  It  is  inore  niurkeil  in 
bilateral  than  in  unilateral  eflusions.  Its  severity  depends  somewhat 
upon  the  rapi<lity  with  which  th*  effusion  takes  place.  In  cases  of 
sudden  effusion  of  air,  as  in  pneumothorax,  the  dyspnea  is  very  alarming 
at  first,  but  is  gradually  relieved  as  accommodation  takes  place. 

3.  Ciimjm'Kxiim  fnmi-  llxlrathnrarw  ('ituwii.  — ■  Pressure  w\  the 
diaphragm  as  a  result  nf  increase  of  intra-abdominal  pressure  by 
tumors,  ascites,  etc.,  at  limes  ciinses  di>Iressing  dyspnea. 

4.  Impaired  Adum  of  Ihe  HfKjiinihry  Miinrk-s. — (a)  Weakness  or 
paralysis  of  the  muscles.  I'hrenic-  dyspnea  is  a  peculiar  form  flue  to 
paresis  of  the  phrenic  nerve  anri  conswiucnt  interference  with  the 
action  of  the  diaphragm.  It  may  not  be  olwerved  so  long  as  the  patient 
is  at  rest,  though  the  voice  is  weak  and  there  is  difficulty  in  coughing 
and  sncciiing.  because  a  full  inspiration  cannot  be  taken.  Instead  of 
the  natural  expansion  of  the  ribs  iinil  chest,  the  thoracic  miivements 
are  reversed,  and  the  shadow  of  the  diaphragm  cannot  be  seen.  Dyspnea 
due  to  paraly.sis  of  the  other  respiratory  muscles  can  be  recognized 
by  the  atrophy  of  the  groups  of  muscles  concerned,  (b)  Inhibition 
of  muscular  .iction  by  pain.  The  .seat  of  the  pain  may  be  in  the 
pleura,  in  the  muscles,  or  in  the  intercostal  nerves.  Frefjuently,  as 
in  peritonitis,  hepatitis,  etc..  it  is  below  the  iliapbragm.  interfering 
willi  the  action  of  that  muscle.  The  dyspnea  that  occurs  from  pain 
re&ulting  from  plenritis,  or  from   inflammation  of  the  chest  wall,  is 
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recognized  by  the  posture  taken  by  tbe  patient  in  order  to  relieve  the 
affeclefi  side,  by  local  tenderness,  and  l)y  the  physieal  signs  of  pleurisy 
or  of  pleurodynia. 

II.  Lessened  Amount  of  Arterial  Blood  in  the  Lungs. — Interference 
with  the  pulmonary  urculation  by  iinytiiint!  that  causes  a  decrease 
in  the  amount  of  blood  carried  to  the  alveoli,  results  in  insufficient 
oxygenation  of  tbe  blood  and  a  consequent  increase  of  tension  in  the 
blood  of  CO;,  which  acts  as  a  direct  stimulant  of  the  respiratory  eentrc. 
Such  decrease  may  be  caused  by:  (1)  Tumors  pressing  on  tbe  vessels 
(rare).  (2)  Stasis  in  the  vessels,  as  in  unstable  or  non-compensated 
heart  disease.  Caniiac  dyspnen  is  clinically  divided  into:  (n)  Dyspnea 
increased  or  caused  by  exertion.  (i)  I'aro.iysmal  dyspnea,  (c) 
Orthopnea,     {d)  Rhythmical  dyspnea  or  Cheyne-8tokes  respiration. 

The  dyspnea  of  effort  comes  on  after  the  slightest  exertion  or  excite- 
ment. In  paroxysmal  dyspnea  the  attack  conies  on  without  ap])arent 
<AUse.  It  must  be  distinguished  from  the  paroxysmal  dyspnea  of  uremia, 
asthma,  and  emphysema.  Pulmonary  disease  can  usually  be  recognized 
by  the  physical  sigji.  The  paroxysmal  dyspnea  of  heart  disease  is 
attended  by  more  violent  respiratory  efforts  than  the  physical  state 
of  the  lungs  admits,  and  the  ilifficulty  attends  both  inspiration  and 
expiration.  Wheezing  is  not  so  marked  as  in  certain  forms  of  asthma. 
In  paroxysmal  dyspnea  the  breathing  nsunlly  becomes  quiet  when  the 
patient  is  placed  in  a  comfortable  position,  provided  there  is  no  pul- 
monary or  pleural  complicatioti.  Posture  does  not  modify  the  severe 
dyspnea  of  asthma  or  emphysema.  Orthopnea  and  (.'heync-Stokes 
respiration  are  described  later.  (3)  Thrombosis  of  pulmonary  vessel. 
(4)  Embolism,  e.g.,  fat.  (5)  Impaired  quality  ordelicient  quantity  of 
blood,  as  in  forms  of  anemia. 

III.  Interference  with  the  Nervous  Mechanism  o(  Respiration. — The 
dyspnea  may  be  of  central  or  <j1'  peripheral  origin,  and  may  be  due  to 
various  causes. 

1.  Tumors,  Hemorrhage,  or  T)egcneraiwn  about  (he  Uespiraiory 
Ccriire  in.  the  Medulla. 

2.  IrrHatiim  of  the  Centre  by  Tox'ie  Agents. — This  may  occur  in 
uremia,  in  diabetes,  and  in  infectious  febrile  conditions. 

The  nature  of  each  variety  is  recognized  more  particularly  by  the 
associate  symptoms.  The  dyspnea  due  to  the  poison  of  uremia  usually 
occurs  in  paroxj'sms,  but  may  be  constant.  The  dyspnea  of  iliahetic 
coma,  known  as  "air  hunger,"  is  characterized  by  sh)W  and  deep 
inspirations,  with  short  sighing  cxpiralioTi?^  (Kussmaul's  dyspnea). 
The  dyspnea  of  infectious  febrile  conditions  is  ilue  to  the  overfilling 
of  the  blofwi  with  carbon  dioxidn-  as  a  result  of  the  increased  metubolism 
during  fever,  to  the  action  of  the  bacterial  toxins  and  the  increased 
temperature  of  fever,  stimulating  the  respiratory  cenr.res. 

3.  Reflex  Stmiidaiion  of  the  (Am^trielor  fibers  of  the  Pnevviogantric 
Nene.~-'rhe  constrictor  fibers  of  the  vagus  that  .snpjily  the  bronchial 
muscles  may  be  reflexly  stimulated  by  some  irritation  to  other  fibers 
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of  the  ner\-e,  cuusing  in  part  the  piirox.^'smul  dyspnea  of  usthma.  Such 
irritants  may  be  (o)  disease  in  the  upper  air  passages,  as  polypiia, 
hypertrophy  nf  the  tnrbiimtes,  adeimiil  Kr"«Uis.  and  imsal  congestion; 
(6)  temporar>-  irritants  applied  to  the  nares.  such  as  various  aninml 
Rnd  ve)!:etahte  ckIof-s,  niieroiirganisius  or  pollen  in  ihe  insjnred  air; 
(c)  disease  in  the  faiiees  and  larynx:  id)  functionul  disturbances  of  the 
stomach  and  iiile>line-s, 

CUnic&l  Varities  of  Dyspnea. — 1.  Dyspnea  Influenced  by  Exertion. — 
(a)  fyhodness  oj  Urrath  un  Ejrerticn  Onlt/. — This  is  the  form  met  with  in 
aneiuia  and  in  moderate  enrdiae  insufhdeney.  It  may  not  be  observed 
by  the  patient  unless  he  walks  hurriedly  or  ascends  a  flight  of  stairs. 

([>)  ShoTlnrM  of  lircrilk  Iiiili'prnrlfril  <>f  ExiTt'uin. — This  is  of  more 
serious  Import  and  may  be  due  to  a  number  of  causes,  but  is  usually 
seen  in  seven-  I'jirdiac  and  pidmoiinry  disease. 

2.  The  Resptiatory  Rate. — Dyspnea  varies  elinically  according  to  the 
frequency  of  ihe  respiration. 

(o)  liespiratiun  Slow.  -In  dyspnea  the  inspirations  may  be  deep, 
and  the  frequency  of  respiration  less  than  normal.  The  eases  of  such 
respiratory  rli,\  thiii  are  u^iiially  cither  ceutnil  (liniin  tumor,  iiieningitis), 
toxic  (autogenous  intoxication  as  in  uremia  or  diabetes  or  exogenous 
intoxieatiun  as  in  opium  or  chloral  poisoning)  or  in  the  death  agony. 

(fc)  Refiiiraiifiti  hicrraseii  —  TIic  resi)iratory  rate  is  increased  in 
nearly  all  forms  of  riyspnca. 

3.  TheRespiratory  Rhythm.— Arrhythmic  breathing.  Two  main  types 
are  seen:  il)  Che> ne-.'^tukes  breathing.  {2)  Blot's  breathing.  Irregu- 
lar respirations  conforming  to  no  type  occm-  in  conditions  of  painful 
breathing. 

4.  Constant  and  Paroxysmal  Dyspnea. — Consiant  Dyspnea. — This  im- 
plies a  persistence  of  the  cause.  It  is  frequently  subject  to  paroxysmal 
aggravations.  Paroxy-vnid  Dyspjim.  Paroxysmal  breathing  is  seen  in 
its  most  typical  form  in  asthma  and  syphilitic  aortitis. 

5.  Inspiratory  and  Expiratory  Dyspnea. — Dyspnea  is  diviiled  into 
inapiralory  and  expiralnri  dyspiu-a.  according  as  there  Is  interference 
with  the  inflow  or  oiitHow  of  air.  Oiistruction  to  the  larynx,  trachea, 
and  bronchi  are  the  causes  of  the  former.  Emphysema,  asthma,  and 
chronic  bronchitis  are  causes  of  ilie  latter  type  of  dyspnea. 

6.  Sabjective  Dyspnea. — The  respirations  may  be  hurried  and  create 
distress  In  simple  nervousness  and  hysteria  without  any  obvious  cause 
for  the  condition. 

COUGH 


r 
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Coughing  is  a  reflex  act.  Cough  may  be  due  to  (I)  irritation  of  ilic 
re.spiratory  tract  and  to  (2)  rellex  irritnlioii. 

1.  Irritation  of  &e  Respiratory  Tract. — This  usually  begins  in  the 
respiratory  mucous  membrane,  the  pnrpusc  of  the  cough  being  to 
expel  accumulations  of  mucus  or  pus.  or  some  foreign  suhstanc-e.     It 
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occurs  in  nil  forms  of  Hronchilia  ami  in  iuug  afTert.iniis  associatw 
with  broncliitis.  The  cough  of  phtliisis  when  not  iaryngeiil  is  due  ti 
a  localized  hrom-hial  catarrh.  Cough  is  notably  present  in  ph(iryiif»fn 
and  laryngeal  discuses.  (See  Diseases  of  the  Xosc  and  Larynx.)  Thi 
prescnee  of  an  irritant  does  not  always  excite  cough,  when  the  sensi 
bilitics  Hre  obtunded,  as  in  typhoid  fever,  in  disease  of  the  brain,  or  ii 
the  last  stages  of  any  disease.  In  jdithisis  sudden  c'essaticm  of  the  roiigl 
and  expectoration  from  weakness  is  a  bail  progiio.stic  .^igii  ajxl  liciiote 
approacliinf:  ilcath.    It  is  also  a  bad  sign  in  ]>netunonia. 

U.  Reflex  Irritatioii. — There  are  several  varieties  of  eougli  due  to  thi 
cause. 

(fj)  Nasal  Cough. — (.See  Nose.) 

(b)  Pharyngeal  Cough. — This  may  be  due  to  li,\perlro])hy  of  adenoii 
tissue,  inflammation,  paralysis,  or  new  growths  of  the  pharynx,  to  ai 
elongated  uvnbi,  or  ti)  the  presence  of  .secretimi  frum  the  nose. 

(c)  Pleural  Cough. — This  is  not  of  hifrequcnt  occurrence  and  is  dm 
to  acute  or  chronic  inflammation  of  the  pleura.  The  so-called  "live 
cough"  accompanying  hepatic  enlargements  at  times,  is  probably  dui 
to  irritation  of  the  diaphragmatic-  jdcura. 

(ti)  Ear  Cough. — The  most  characteristic  cough  of  this  form  is  ths' 
due  to  the  presence  of  a  foreign  body  in  the  meatus  of  the  ear;  op  t( 
disease  of  the  ear.  According  to  Fox,  the  efferent  nerve  that  transmit! 
the  irritation  is  the  auriculiHemporal  branch  of  the  fifth  nerve. 

(c)  Dentition. — In  infants,  dentition  and  in  adults  the  irritations  o 
the  stump  of  a  tooth  may  cause  coiiijli. 

(f)  Miscellaneous  Causes.  -Cough  may  aceompHiiy  cardiac  disease 
It  may  exist  with  enlargement  of  the  bnmchial  glands,  with  mciHastina 
tumors  or  abscess,  with  thoracic  aneurysm,  and  with  carriers  of  tin 
dorsal  vertebne.  all  of  whii'li,  however,  probably  cause  some  secondary 
intrapulmonary  condition.  It  may  accompany  ilisease  of  liie  atomach 
and  is  due  to  an  associated  secondnr\'  jiharyngitis. 

Clinical  Characteristics  of  Cough.  The  cough  may  be  dry  funpro. 
ductive),  moist  (priidiiclive),  constant,  or  ]iaroxysmal. 

Dry  Cough  occurs  when  llie  source  of  irritation  is  not  removable 
It  is  seen  in  the  first  stage  of  pneumonia  and  bronchitis,  and  in  iht 
earlier  stages  of  phthisis.  In  pleurisy  the  cough  is  short,  hacking 
and  suppressed.  It  occurs  also  in  laryngitis,  tracheitis,  brnru-hia! 
asthma,  influenza,  and  pertussis.  It  is  the  type  met  wilh  when  tin 
cough  is  due  to  irritation  outside  of  ihc  respiratory  iract  cnierinfi 
the  tract,  and  is  excitcil  by  the  inlialalioii  of  dust,  irritating  fumes, 
and   tobacco  smoke. 

Moist  Cough  is  attended  with  the  production  of  sj)Ufum  of  a  mirco- 
purulent,  purulent,  or  bloody  character,  which  is  removed  with  com- 
parative ease. 

Constant  Cough  usually  implies  a  persistence  of  the  cauac,  which  Ij 
invariably  pulmonary  or  bronchial,  as  pleurisy,  phthisis,  lironehitis 
and  solid ificut ions.    The  cough  is  almost  constant  when  ihe  irritHliot 
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IB  permanent,  and  when  a  large  amount  of  secretion  is  rapidly  beiiijt 
pourei!  out.  The  Inttcr  is  sei-ii  in  lironchorrlieit,  in  lirniiihial  ilihitation, 
and  in  the  Inter  stapes  of  tuberculosis, 

Paroxysm&l  Cough  occurs  with  smldenneas  and  intensity  and  persists 
until  removal  of  the  irritant.  It  is  the  cough  that  occurs  typically 
after  the  insufflation  nf  water  or  some  foreign  h(Hiy.  In  the  second 
stage  of  bronchitis,  paroxysms  of  cnugli  may  occur  every  few  hours, 
or  only  once  in  twenty-four  hours,  usually  in  the  morning  on  arising. 
Pumxysnidl  coughs  (Kvur  in  eases  of  hroncliurrhea,  lirunchial  dila- 
tation, pulmonary  abscess,  gangrene  or  cavities,  either  of  the  lung 
or  of  the  pleura  opening  into  the  lung,  being  cxciteil  whenever  the 
cavity  fills  with  sccrcfion.  The  paroxysm  may  occur  <laily  or 
several  times  a  day.  and  an  enormous  amount  of  .sputum  is  throwni 
off,  until  the  cavity  has  been  emptied.  In  these  aH'ections  the  cough 
is  further  characterized  by  the  fact  that  it  is  aggravated  by  change 
of  jxisition.  Thcassoeialiiui  of  retelling  anil  Vftniiting  with  tlic  jiaroxysm 
is  of  some  diagnostic  signifi<'anec.  ami  is  seen  not  only  in  whtxiping 
cough,  hut  also  in  phthLsis.  In  pertussis  the  chanteter  of  the  paroxysm 
is  of  special  tliagnnstic  significance. 

Larjmjfeal  Cough. —This  is  a  constant  accompaniment  of  di.iea.'ies  of 
the  larynx.    Several  forms  are  noted: 

1.  The  dry  coiiglt  as  seen  in  acute  laryngitis.  It  is  almost  constant, 
and  13  aggravated  when  the  patient  speaks,  takes  fluid,  or  inspires 
deeply.  In  children  it  is  abrupt,  brassy  or  metallic,  slridulmis  or 
whistling,  so-called  "croup-cough"  as  seen  in  cases  of  "false  crouj)" 
and  laryngitis  with  edema. 

2.  A  dry,  hoarse  cough  occurs  in  the  course  of  ehrfinic  hiryngitis. 

3.  The  cough  is  of  such  a  chara-eter  as  to  give  one  the  idea  that  it 
is  suppressed  in  membr-inous  and  edematous  laryngitis. 

4.  A  cough  frequently  occurs  without  any  local  anatomical  changes 
in  the  larynx,  which  seems  to  be  purely  of  nervous  origin.  Two  forms 
arc  seen: 

(a)  Paroxyajnal. — Severe  coughing  occurs  suddenly,  and  cannot  be 
controlled  by  the  patient. 

(h)  Continnrd  nnd  Ithylhmical. — The  cough  is  not  so  severe  as  In  the 
paroxysmal  form,  but  idso  occurs  at  more  or  less  regular  intervals, 
and  varies  somewhat  in  intensity  from  time  to  time.  It  does  not  occur 
during  the  act  of  eating  or  speaking,  and  ceases  entirely  during  sleep. 
It  is  usually  worse  when  the  patient  is  untler  observation.  Examination 
with  the  laryngo.scopc  reveals  absence  of  disease.  Nervous  cough 
is  seen  after  diphtheria,  when  sexual  distnrlmnccs  arc  present,  at 
puberty,  and  in  some  cases  of  anemia,  chlorosis,  neurasthenia,  and 
hysteria.    The  pitch  is  usually  high. 

5.  A  brassy,  niefalUc  cough  is  frequently  caused  by  irritation  of  the 
recurrent  laryngeal  nerve  by  a  thoracic  aneurism,  a  mediaslinal  tumor, 
or  by  enlarge<l  bronchial  glands. 
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CHAPTER  VI 

DYSPHAOU-VOMITING— CIIAXGE-S  IN  APPETITE- 
HICCOUGH 

DYSPHAGIA 

DiFFiCLLT  swallowing  is  due  to  »  number  of  causes,  tlic  thief  of 
which  are  diseases  of  the  mouth  (ind  fauees,  disease  of  the  larynx,  and 
disease  of  the  esophagus, 

Glossitis,  oaneer  of  the  tongue,  the  various  forms  of  stomatitis, 
inflammations  of  the  tonsils,  and  till  furitis  of  i>har,\"ngitis  riiuse  painful 
swallowing.  The  mouth  eruptions  of  the  eruptive  infectious  diseases 
may  cause  it.  Hheumiitisra  of  the  plian  ii\  iiiid  relrnpliaryngeal  nhscess 
are  rauses  that  oecasion  the  greatest  difli<-ulty  in  diagnosis. 

Diflieulty  in  the  act  of  swallowing  in  laryngeal  diseases  is  most 
marked  when  tissue  destruction  in  the  larynx  has  taken  ])laee,  or  when 
there  is  acute  intiammation  nltoiit  the  mnsdes  or  their  attaclitnents; 
hence,  when  tuberculosis  or  malignant  ulcers  are  present,  or  perichon- 
dritis arises,  the  dilTiculty  is  so  great  as  to  prevent  tlie  taking  of  focxl. 
There  is  great  dysphagia  when  the  epiglottis  is  the  seat  of  acute 
iii/lammation.  Laryngeal  dysphagia  is  recognized  hy  pain  and  Uy  (he 
falling  of  particles  of  food  into  the  larynx,  exciting  cough. 

Dysphagia  is  a  symptom  of  all  diseases  of  the  esophagus.  It  may 
vary  from  simple  painful  siviillowing  to  roinplcte  olistniction  of  the 
tube.  It  may  be  due  to  paralysis,  to  spasm  (csophagismus),  or  to 
obstruction. 

Dysphagia  from  obstruction  of  the  esophagus  or  stricture  is  due 
(1)  to  diseaise  outside  of  the  canni  (external  preasuri'i;  (2)  to  disease 
of  the  canal  itself,  and  i'-i)  to  thi-  presence  of  a  foreign  body  in  the 
canal . 

I.  External  Pressure. — Tlie  esophagus  at  difTerent  parts  of  its 
course  is  in  intimate  relationship  with  the  trachea,  the  thyroid  gland, 
the  carotid  arter>,  the  left  bronrhus,  the  broncliiid  glands,  the  arch 
and  the  descending  portion  of  the  aorta,  so  that  disease  of  these 
structures  may  reault  in  dysphagia. 

Disease  of  the  traihea,  thyroid  gland,  or  carotid  artery  is  readily 
recognized.  Within  the  thorax  disease  of  the  media,stin«l  glands, 
aneurism  of  the  arch  or  descending  portion  of  the  aorta,  an  enlarged 
left  auricle,  a  pericardial  elTusion.  or  disease  of  the  left  linmclius  which 
might  cause  constrictitut  of  the  esophagus  is  rccognincd  by  the  sym])toms 
and  phy:dc&l  findings  of  tlicse  coiulitions. 
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2.  Organic  Disease. — DiffinJty  of  deglutition  due  to  disease  of  tl 
esophagus  itself  ot-curs  in  acute  inflftinmatioii,  in  chronic  inflanimatio 
and  in  stricture  which  is  the  result  of  syphilis,  cancer,  or  inllammatio 
as  from  in^t'sticiTi  of  caustic  alkali  or  acid. 

3.  Foreign  Body. — Stricture  from  the  presence  of  foreign  bodies 
usually  recognized  with  ease.  The  difhcnlty  of  ilegliitition  is  due  bo' 
to  the  foreign  body  and  to  the  spasm  it  excites.  In  consequence 
the  latter,  regurgitation  of  food  takes  place.  In  the  first  pliicc  tlicre 
a  liistory  of  the  swallowing  of  a  foreign  body.  Sudilen  pain  ^ueecc 
the  act,  white  ilicre  are  dyspnea,  great  anxiety,  and  distress,  particular 
if  the  bwly  is  a  large  hard  mass.  If  the  obstruction  cannot  be  remove 
ulceration  and  abscess  result,  the  further  eniirsc  of  which  depends  upi 
the  seat  of  Ihc  ohstructinji  niiitcrial.  I'ain,  hcrnorrliage,  sulicutanco 
emphysema,  and  the  eniis^ion  of  air  arc  the  symptoms  that  may  fnlhr 
The  exact  hieutioii  of  the  foreign  bodj  Ttiuy  he  ascertained  by  the  u 
of  the  Ucintgen  rays,  the  esophagoseoiw,  or  esophageal  bougies. 

VOMTIHO 

During  the  act  of  vomiting  the  stomach  is  compressctl  by  theabdoii 

nal  muscles  and  diaphragm,  while  the  .so-called  cardiac  sphincter 
the  esophagus  is  at  the  same  time  relaxed.  Hoth  factors  must  opera 
at  the  same  time  to  iirodiice  vomiting,  which  exphiin.s  why  it  is  ill 
some  persons  suffer  extreme  nausea  and  even  have  violent  retcliii 
but  are  unable  to  vomit.  The  nervous  centre  of  vinniling  is  seated 
the  medulla  oblongata  In  close  proximity  to,  and  immediately  cmneet 
with,  the  respiratory  centre  It  is  to  this  centre  that  impressions  a 
sent  fnmi  the  brain  itsi-lf  cir  from  various  pnrtions  of  ihe  \n»\\  throiij 
their  nerve  supply.  anr|  from  tins  centre  motor  impniscs  are  transmitti 
to  the  muscles  concerned  in  tin-  act  of  vomiting  and  to  the  .vtoinai 
and  esophagus. 

By  a  very  gmMl  diagram  (Fig.  fi)  Urnnton  indicates  the  alTere 
nerves  which  transmit  impulses  to  the  vomiting  ceiUre  and  excite  i 
action.  Fibers  also  pass  downward  from  ihc  hrain,  transmittii 
impressions  to  the  vomiting  centre  from  the  organs  of  special  serif 
from  the  brain  substance  or  its  membranes  when  they  arc  disease 
fir  from  central  ganglia  excited  liy  cniolion  or  iinaginiition. 

From  this  it  is  seen  that  VDunting  is  a  reflex  acr,  but  reference  h 
not  been    made   to  the   vomiting    llial    occurs   in    the  inilial  stage 
many  fevers  and  in  scptieemia.  uremia,  and  allied  aifcetions.     Tin 
are  doubtle.ss  due  to  the  direct  action  of  toxins  in  the  blood  on  t 
vomiting  centre. 

In  seeking  for  an  explnnation  of  vomiting  it  is  of  importance 
find  out  the  previoii>  stati-  of  health  of  the  jiatimt     w  licthcr  the  vmn. 
ing  occurred  after  tiie  ])atienl  has  been  ill  for  a  longer  or  shorter  tin: 
or  suddenly  when  lie  was  in  a])pHrent  health;  or  whetlier  it  formed  o! 
of  the  initial  symptoms  of  an  acute  disease. 
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Incjuiry  aliould  In-  made  as  to  the  supposed  cauar.  of  the  vomiting; 
whether  it  was  excited  by  the  taking  of  focxi,  or  medicine,  or  by  some 
disgusting  siglit  or  odor.  The  time  when  the  vouiiling  owtirred  should 
be  asccrtiiined,  as  well  as  its  frequeney.  and  wbether  it  was  preceded 
by  iiauseft,  |)aiii  (noting  its  locality),  injury,  coitgh,  jaundice,  or  cnii- 
stipation.  The  jwailion  of  the  patient  at  the  time  of  vomiting  some- 
times furnishes  a  valuable  eliie  to  its  cause.  The  fffect  of  vomiting  is 
sometimes  of  aid  in  (li.ignosi.s.  In  nicer  und  in  migraine,  for  example, 
it  affords  marked  relief.  Finally,  the  appcarnnce  and  qnantiti/  of  the 
matter  vomiteil  are  very  important  subjects  for  investigation.  (See 
Objective  Sign.*.) 
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Th«  oervoitia  mcchiuiisin  of  vomliing.    (AfMr  Uruouin.) 


rAarnefcr. —  Vomiting  may  occnr  ncca.sinnally,  persistently,  or 
periodically.  It  may  be  projectile  and  painless,  or  diihcult  and  painful. 
Projectile  vomiting  is  ehnraeteri.'^tic  of  cerebral  disease  or  points  to  a 
reflex  origin.  The  latter  type  indicates  local  gastric  disease.  Sndtlen 
vomiting  without  antecedent  illness  usually  indicates  some  local 
afTeetion  of  the  stoouicb,  or  is  due  to  some  nervous  impression,  or 
marks  the  onset  of  some  acute  general  liisease,  as  in  j»neunionia,  the 
eruptive  fevers,  and  yellow  fever.  Exce.'isive  vomiting  generally 
indicates  that  the  illness  will  be  severe. 


agNEUAL  DlAGSOXtS 

Tomittoc  in  Oaatric  DiseaMi.— Tbe  local  ftffcctiotiit  of  the  sioatmA 

■tu-i)(i<-'l  )).v'  viiiiutiiiK  arc  ar-utc  aim]  dironie  f;a.<ttritis  — espM^ly  the 
c-ularrhal  form,  iiicpr,  canfrr,  (Jiljitatjt^ri,  and  [nlorir  trf^jtriKiioii. 

In  iirute  yuntrifU  thfrc  will  !>t  a  hbtorj-  of  an  Acute  Uness  marked 
by  sL-vi-rc  local  aiitl  grnfral  aympUumt.  The  voiuitin;  is  prcce<l«il  by 
naiiftMi  and  (.•piguslric  jmin  and  U-ndcnu»5  and  is  often  followed  by 
[trofuiuid  prostration.  In  chrrrnic  gaxtritit,  vomilin);  often  ownirs  in 
fmrii  Imir  nii  lioiir  to  uu  liuiir  ami  a  Imlf  after  (.-ating.  It  dovs  not 
[iriMlnri'  tin-  imistriition  iiifi<lc-nt  to  vomitinK  in  a<nite  gastritis,  and  b 
follotvcd  by  sunie  n-lii-f  uf  t}ie  tcH-'trii:'  unMLsiiwss  and  pain.  In  nicer 
of  Uic  stomach  vomitinR  in  usually  absent.  Occurring  usually  sotm 
after  the  taking  of  foiHl,  it  ri-li<-v(-s  the  i^ti^tnc  piiiii,  but  there  is  nothing 
cliiinictiTistic  in  tlitr  vomit  unlLss  it  coiitiiins  ToimI,  In  cancer  of  the 
atomiidi  voniitini;  in  an  almost  cnnstant  sympUim.  in  some  instanreii 
one  of  the  earlifst  symptoms,  Tlii-re  is  no  uniformity  in  the  froqueney 
of  it«  orcurrence  nor  in  the  cliaraiter  of  the  vomit.  In  diliilation  of 
the  tttoniacli  witli  or  willii>iit  pylorie  obstnulion,  which,  however,  b 
always  associated  sooner  or  later  with  dilatation,  vomiting  may  be 
iiofcrrcd  for  Mvcnd  chivs  /iiul  tlit-ii  be  ciirr<->]io[idin;;ly  more  copious. 

Vomiting  In  Other  Condition*.  Nimsi-a  and  vomiting  are  excited 
in  some  per.Min.i  by  tlic  Minht  of  bloiMl  or  by  a  liorrilile  or  loathsome 
siMTtncle;  others  are  more  sunceplihle  to  fold  wlors  and  disgusting 
tastt^s. 

Aguin,  irritation  at  some  cvtraKaitnc  point  is  triinsniiltcil  by  the 
propfT  ftffen'iit  nerve  to  the  voniiling  ii-nt,re  and  then  rcUccteil  to  the 
5tomiich.  Vomiting  of  this  ilianictcr  occurs  in  pregnancy,  nnd  in 
diseases  of  the  vennifnrni  apjicndix.  ovurics.  iilcrns,  bladder,  prostate 
gtaml.  Uliigs.  ntise.  eyes,  kidneys,  iiili-slinc,  pcritiiiii-iiin,  li\'cr,  piincrcis, 
gall-bladder,  and  bile  duds,  pfirticnliirly  wlii-n  associated  with  severe 
{tain. 

The  partieidar  orgnii  that  is  the  source  of  the  irriliition  must  be 
determined  by  a  careful  phy.ii<ail  examination  i;u!dcil  b\  the  indications 
furnished  by  age.  se\.  lime  of  oceiirnnci-.  Iiidiili,  mid  llie  s_\  m]>loms 
that  arti>mii«ny  the  vomiting. 

Vomiting  in  Toxenuas.-  \'<iiiiiriiig  is  iil.->o  a  prominent  -yniptom  of 
loxemia^r.  ining  probably  pnHluceii  by  direct  irritinioii  of  the  vomiting 
centre  by  the  io\in>.  .\mong  mh-Ii  disorders  are  the  sju-citic  fevers, 
iM'Ialily  scarlet  fcv^T  and  yelhrtv  fe\er;  sewer-nii.»  poi.Mming;  pre^;naney; 
and  dij*^.^s  of  the  liver  ami  kidney  »  hieh  jmHlucc  cholemiii  and  uremtB, 
particular!)  cirrlK>jiis  of  the  livrr  ami  inicr>iiiiitl  ticphritis. 

Cjretic  Tomitinf.-  l'eri«idie  vomiting  in  children,  due  poM<ibly  to 
an  aci<i  inioxieation  and  rv<iirring  at  regular  intervals,  has  licen 
desrril**!  by  l.«yden.  It  is  smlden  in  ou«'I.  >e\cn-.  and  accompanied 
by  rriraction  of  the  «bdv>nn'ii  ami  grvat  pmstraiion. 

Cwvbnl  TomitiD(.  —  Vomiting  due  to  ivrebral  di^ase  is  a  wcll- 
FKofrnised  symptom;  in  early  life  it  is  a  eharaet eristic  feature  of 
BKOin^lb  and  tiiui^>r  of  the  brain,  awl  is  likewise  of  tuoment  iu  later 
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life.  A  sudden,  violent  expulsion  of  the  stomach  contents,  ceaseless, 
unrelievx-d  by  remeilial  measures,  lias  been  seen  by  the  writer  to  pre- 
cede other  signs  of  apoplexy  by  from  thirty  minutes  to  twenty-four 
hours.  In  nil  cases  of  apoiileitif  tlinracter  the  pnlse  is  slow  ami  full, 
while  in  nausea  and  vomiting  from  other  causes,  in  the  aged  particu- 
larly, it  is  weak  fttul  fetble.  Alorrover,  some  alteration  of  breathing  is 
noticed.  It  is  either  irregular,  or  slow,  or  unduly  hurried,  mid  proves  the 
intimate  relation  of  the  vomitinji  to  the  respiratory  centres.  Further, 
strength  is  seen,  not  weakness;  in  the  npoplectic  the  face  is  congested, 
not  pallid  as  in  simple  sick  stomach.  The  other  peculiarities  of  cerebral 
vomiting  have  been  indicated. 

Crises. — Sudden  attacks  of  vomiting  with  hyperacidity,  with  or 
without  pain,  often  occur  in  locuniotor  ataxia  and  in  other  urt'ccUons, 
as  hysteria. 

Diagnosis. — Vomiting  is  readily  recognized.  However,  it  is  often 
productive  of  serious  lesions.  Et  may  cause  apoplexj'  or  cerebral 
congestion;  or  acute  overdistentton  of  a  dilated  heart,  as  in  aortic 
regurgitation.  If  it  continues  for  any  length  of  time,  and  much  fluid 
is  ejected,  vomiting  is  attended  by  anuria  and  rapidly  followed  by 
collapse.    It  also  induces  thirst. 


CHANGES  IN  THE  APPETITE— THIRST— FLATULENCE- 
HICCOUGH 

The  following  subjective  symptoms  may  be  corapliiitieil  of,  and  while 
they  arc  common  in  gastric  disorders,  may  be  present  in  other  general 
and  local  diseases:  ijisordcrs  of  appetite,  bad  taste  in  the  mouth, 
thirst,  eructations,  pyrosis,  distress  or  weight  after  inouls.  burning 
after  meals,  flatulence,  nausea,  vomiting,  constipation,  diarrhea,  pain, 
vertigo,  and  cardiac  iialjiitation.  Nearly  all  these  subjective  symptoms 
represent  gastric  disorders,  and  will  be  more  fully  described  in  the 
section  devoteil  to  tliut  subject. 

Bad  Taste. — This  is  usually  due  to  acute  catarrh,  but  may  be  present 
in  chronic  catarrh.  It  nia\'  be  due  to  local  causes,  as  decayed  teeth, 
disease  of  the  mouth,  tonsils,  or  nose.  It  may  be  due  to  medieine.'i^ 
e.  g.,  potassium  iodide— or  to  metallic  poisoning. 

Thirst.' — Thirst  is  not  a  symptom  iif  gastric  disonicr  alouc;  it  is 
a  symptom  of  diabetes  and  all  conditions  in  which  the  body  has  lost 
fluids,  by  sweating,  vomiting,  or  purging;  by  evaporation  and  com- 
bustion (fever)  or  by  hemorrhage.  It  is  eonunon  in  acute  and  chronic 
gastritis,  parliculiirly  in  the  alcoholic  forms. 

Distress,  Weight,  and  Burning.- -These  complaints  arc  very  com- 
mon and  may  come  on  inmicdiatfly  after  meals;  they  may  be  due  to 
dyspepsia,  hyperacidity,  dilatation,  fermentation,  or  flatulence,  and 
e.xist  in  varying  degree,  cither  singly  or  combined.  (.See  Gastric 
Hyper*stliesia.) 
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Nausea. ^ThU  »ym]>tom  h  usually  a^sucmtetJ  with  vomiting.  In 
some  jx-r^ons  it  is  impossible  to  excite  vomiting,  although  tliey  may 
siifTer  iiitoleralily  from  nausea.  NauHea  is  akin  to  vomiting  in  its 
inet'liiinisni  itml  diniail  n5so<'iiitious  (</.  v.). 

Alterations  of  Appetite. — Anorexia,  or  loss  of  appetite,  may  be  due 
to  Ji  niinilKT  of  causes.  It  is  pri'sent  in  nil  forms  of  organic  disease 
of  the  stomach  exrept  occiisionally  in  uU-er.  The  appetite  may  or  may 
not  111-  impaired  in  gastric  neuroses.  Anoresta  is  of  frenuent  occurrence 
in  disorders  remote  from  the  stomach  that  modify  the  condition  of 
tlie  organ  reflexly.  In  the  scc-tiun  on  Vomiting  will  be  found  statements 
showing  the  influence  of  central  disease.  Ixiss  of  appetite  is  ti  constant 
accompaniment  of  the  moderate  ga.stritis  which  attends  all  fevers.  It 
is  seen  in  dyspeptics  who  hiive  earrieil  out  a  restricted  dietary^ano- 
rexia  from  disuse.  In  hysteria  anti  neurasthenia  it  is  fairly  common, 
and  when  extreme  is  known  as  anorexia  nervosa.  In  uH  forms  of 
anemia,  in  toxic  eonditiims,  in  all  chronic  wa.sting  diseases,  in  chronic 
infections,  in  septic  conditions,  and  in  many  functional  and  organic 
diseases  of  the  nervous  .-lystriii  the  appetite  is  losi, 

iionliiiut,  or  excessive  appetite,  is  a  commoii  syuipiom  in  the  earlier 
periods  of  diabetes,  and  is  sai<l  to  he  present  in  di.sea.se  of  tlic  mesenteric 
glands.  It  occurs  also  in  gastric  neuroses.  Perversion  of  the  api^etite, 
in  which  all  sorts  of  substances  are  greedily  swallowed,  oeeiirs  in  hysteria, 
dementia,  and  pregnancy. 

Flatulence,  Regurgitation,  Belching,  and  Pyrosis  (Water  Brash) 
are  eoinuiun  symiJtuuis  of  primary  {ir  sieondarv  gaslric  disorders, 
though  they  are  occasionally  sit-ri  in  conditions  such  as  hysteria. 

Hiccough. — Hiccough,  or  singultus,  is  a  spusni  uf  the  dinpliragm. 
The  eciiilractitins  take  place  at  more  or  less  n-K"liir  intervals,  and  are 
attended  by  a  jHrculiar  clicking  sound,  due  In  tlie  sudilcn  piissage  of 
air  through  the  glottis.  IIic<'ough  may  be  a  serious  symjitcini;  it  may 
last  for  u  few  minutes  or  coiilinnc  fur  several  day.s.  In  the  latter  case 
it  causes  extreme  exhaustion.  In  cliniuir  disease  ils  nci-nrrejiee  is  of 
bad  prognostic  omen.  It  may  be  iluc  tu  exhaustiun  alone,  as  in  the 
typhoid  state  or  in  shock;  t<i  central  iktv.ius  disijiM',  us  lirain  Tumor 
or  meningitis;  to  hysteria  and  mental  euiolion;  it  may  be  the  result 
of  toxemia,  a.s  in  uremia,  dialietes,  or  gout;  or  it  may  be  of  purely  local 
origin,  as  in  gastric  carcinoirui,  iuii'sririid  nbstruetiun.  pcritnnitis,  iiiid 
hepatic  Hiid  pancreatic  disea.'.c. 


CHAPTER  VII 
DIARRHEA  AND  CONSTIPATION 

DIARRHEA 

DrARRiIEA  is  an  increase  in  tiie  frequency  of  the  buwcl  movements, 
the  stools  usually  being  small  ami  watery.  It  may  vary  from  a  transient 
increase  in  tlie  number  of  daily  mtivementa  to  tlif  ronliinious  purging 
of  cholera.  Diarrhea  Js  due  to  increased  peristaltic  activity  of  the 
intestine,  to  an  increase  of  iutestiiiat  secretions,  or  more  frequently  a 
combiniition  of  the  two.  The  following  class  ili  cat  ion  of  diarrhea  may 
be  recognized: 

Nervous  Duirhea. — Increased  peristalsis  may  be  due  to  some 
impression  upon  the  ncrvou.s  mcr-hanism  of  the  intestine.  This  may 
explain  the  diarrhea  of  emotion,  or  that  which  occurs  from  other 
psychical  influences.  A  similar  comlition  is  seen  in  the  attacks  of 
diarrhea  which  occur  in  tabes.  1"he  iliarrliea  that  accompanies  mucous 
colitis,  a  secretory  neurosis,  is  due  i  n  part  to  the  increase  of  the  intestinal 
secn-tion. 

Cfttairhal  Diarrhea.— In  the  larger  number  of  cases  the  diarrhea  is 
due  to  catarrhal  inllummations  of  the  intestinal  tract.  The  causes  of 
the  catarrhal  inflammation  are  many,  and  have  been  divided  into 
primary  and  secondary'  causes. 

Printary  catarrh  is  due  to  the  Jircct  influence  of  causal  factors  upon 
the  mucous  membrane.  Its  caiuses  are  practically  those  of  acute 
enteritis,  ami  include  the  direct  irritation  of  undigested  food,  from  the 
action  of  irritants,  as  of  bacteria  or  their  prtMlucts,  and  the  action  of 
certain  poisons,  such  as  mercur\',  arsenic,  and  other  corrosive  agents. 
The  diarrhea  which  occurs  from  the  irritant  action  of  foorl  proiincts  and 
in  cholera  infantum  is  due  to  a  toxic  ptomain  or  to  actual  infection. 
Catarrhal  inflammations  due  to  inicroorgHiilsrns  is  the  most  frctpieul 
form  in  children.  Secondary  catarrhs  follow  other  lesions,  as  ulcers. 
The  cutarrh.  and  hence  the  diarrhea,  ihat  attends  the  ulceration  of 
typhoid  fever  ami  of  dysentery:  that  winch  occurs  iti  the  course  of 
Bright's  disease;  and  the  diarrhea  that  attends  carcinoma  or  other 
organic  disca.se  of  the  bowel,  are  of  this  nature.  In  addition,  u  catarrh 
of  the  bowels  may  arise  from  venous  stasi.s  in  the  mucous  membrane 
from  chronic  congestion,  as  in  organic  heart  di^scasc  willi  congestion 
of  the  liver,  from  amyloid  disease  or  from  the  secondary  irritation  that 
occurs  in  extensi\'e  burns, 

SpuiiOQs  Diarrhea.— This  is  the  iliarrhea  of  constipation.  Fecal 
impaction  may  be  associated  with  diarrhea.    The  mass  of  feces  may  be 
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cliannelli'd  or  a  colitis  may  occur  secondarily.     Tbe  evacuations  are 
scybalous,  coated  with  nmcus,  and  often  bloody.    Tenesmus  is  present. 

Vicarious  Diarrhea. — Diarrhea  sometimes  fulfils  ii  vicarious  office. 
Thb  is  the  (ra.se  with  the  diarrhea  which  eomes  on  in  eases  of  chronic 
and  acute  Bright's  diswise  before  the  supirvenlion  of  uremia.  When 
diarrhea  occurs  in  a  person  with  pallor,  dinmess  of  vision,  and  edema, 
the  urine  should  always  be  examined. 

Symptoms. — The  symptoms  thiit  attend  diarrhea  deiK'n<l  upon  the 
cause  and  the  frequency  of  the  evacuations.  The  most  frequent  symp- 
toms are  pain  and  flatulent  distention  with  borboryguii  and  tenesmus. 

Increased  Movements  of  the  Bowel. — -The  frequency  of  the  movements 
varies  with  the  cnuse  and  its  severity. 

Pain. — The  pain  dejiends  largely  upon  the  cause.  When  the  irritant 
is  a  product  of  indigestion  or  a  bulky  mass,  pain  is  more  or  less  severe 
and  situated  in  the  centre  of  the  abdtimen,  or  diffuse.  The  pain  occurs 
before  defecation;  it  is  sharp,  lancinatinj;,  and  is  usually  relieved  by 
the  act.  When  the  inflammation  is  in  the  larye  intestine,  the  pain 
may  be  complained  of  in  the  courM'  of  the  large  bowel  or  be  more 
intense  over  the  cecum  and  the  sigmoid  flexure.  The  rectum  may 
be  the  seat  of  pain  or  of  painful  sensations,  as  if  there  were  a  hot  ball 
in  the  lower  pelvis. 

Flatulent  Distention. — 'i'hc  flatulent  distention  is  usually  not  very 
great.  With  the  distention  occur  liorboryguii,  which  usually  subside 
after  tbe  evacuation. 

Tenesmus,  painful,  ineffectual  straining  at  stool,  occurs  in  all  forms 
of  diarrhea  when  the  evacuations  are  frcqucTit.  In  severe  cases  it 
may  be  almost  continual,  and  may  lead  to  (irolapsc  of  the  bowel.  It 
is  of  common  occurrence  in  prostatic  en  large  men  Is,  pelvic  growths, 
rectal  diseases,  vesical  calculus,  impacted  feces,  worms  or  foreign  bodies 
in  the  rectum — conditions  which  must  be  excliideil. 

Prostration. — More  or  less  prostnitlon  attends  all  cases.  It  is,  how- 
ever, more  niiirked  as  a  result  of  frequent  watcrv  evacuations. 

Character  of  Ibe  Stoob. —  1.  The  stools  arc  frnil.  with  a  small  amount 
of  water.  They  arc  light  in  color,  stjftcr  than  natural,  but  yet  retain 
their  form — the  kind  of  nuivemetilN  Nccri  in  sini]]]c  catiirrh. 

2.  The  fecal  matter  is.  mixed  with  uuiHijr.itnS  food.  The  feces  are 
in  scybalous  masses,  and  the  watery  element  is  iuereii.sed.  'I'hey  are 
the  stools  of  the  so-called  dyspeptic  iliarrlicii. 

3.  Along  with  the  feces  more  or  less  lu'inis  is  seen,  lulhinmiations 
of  the  large  intestine  are  attended  wiili  iriiu'ii«;  discharge,  which  may 
be  mLxed  with  and  stained  by  feces  so  that  it  can  be  recognized  only 
by  close  inspeclion.  In  milder  degrees  of  eatiirrh  mucu^  is  seen  on  the 
surface  of  the  fecal  masses. 

4.  Formed  feces  disappear  almost  entirely,  aiid  instead  the  evacua- 
tions are  wiifffi/.  The  watery  stools  may  he  discolored,  as  in  the  |)ea- 
Houp  evacuations  of  typhoid  fever;  or  they  may  be  almost  clear  water, 
as  in  the  rice-water  discharges  of  cholera. 
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5.  The  evacuations  may  contain  blood.  Bloody  dischtirge  usually 
accompanies  the  discharge  of  nmciis;  when  the  catarrh  is  in  the  lower 
bowcl,  blood  timy  o<^i:ur  imlepeiidently  of  mucus  and  small  amounts 
of  free  blood  are  seen.  When  both  are  present,  the  mucus  is  tinged 
with  reddish  specks.  The  blooil  may  be  bright  in  color,  and  then  usually 
comes  from  the  rectum  (hemorrhoids).  If  mixed  with  the  stool  the 
blood  may  be  black,  as  in  all  fi>rms  of  melena,  or  it  may  he  dark  red 
in  color.  Ulack  blood  usually  comes  from  the  stomach  or  the  first 
part  of  the  duodenum,  and  may  be  the  result  of  ulceration,  or  even 
tJic  swallowing  of  blood. 

Microscopic  Examination. — (See  Feces.) — In  simple  catarrhal  inflam- 
mation but  little  is  found  on  microscopic  examination  except  an  excess 
of  epithelium  from  the  mucous  lining.  In  more  intense  inflammations 
in  addition  to  epithelium  pus  mid  lilnod  and  mucus  are  found. 

Chronic  Diarrhea,—  Chronic  diarrhea  may  be  due  to  chronic  inflam- 
mation of  the  bowels,  as  In  chronic  intestinal  cntarrh.  It  may  be  sec- 
ondary to  the  ulceration  of  dysentery,  tuberculosis,  syphilis,  or  cancer. 
It  may  be  secondary  to  chronic  gastritis  with  anacidity.  or  attenil  the 
neurftses  of  gastro-enteroptosls.  It  is  the  conunun  diarrhea  of  amyloid 
disease.  In  chronic  diarrhea  the  number  of  stools  varies,  hut  seldom 
amounts  to  more  than  ten  to  fifteen  a  day.  In  chronic  intestinal 
catarrh  three  or  four  movements  occur  in  the  twentj-foiir  hours,  the 
first  evacuation  taking  place  immediutcly  on  rising,  and  the  remainder 
during  the  morning  hour.s.  Women  suffer  more  than  men  in  this 
respect,  the  movements  being  readily  excited  by  exliaustion  or  nervous 
infiuence,  as  grief.  emotion,»or  excitement  nf  any  kind.  The  stools  are 
watery  anil  contain  fecal  matter,  which  is  usually  coated  with  mucus, 
The  color  of  the  feces  is  not  changed,  The  patients  usually  suffer  from 
intestinal  dyspepsia,  or  they  are  subject  to  some  gastric  neurosis.  They 
ar«  not  under-weight,  and  except  for  the  inconvenience  of  the  morning 
hours,  quite  eqiuil  to  the  ordinary  demands  of  life.  They  are  more 
nervous  than  most  people  and  are  liable  to  attacks  of  hemicrania. 


CONSTIPATION 

Consfipiilton  miiy  be  due  to  a  number  of  causes,  general  and  local. 

General  Causes,- -These  include  alteration  or  iliminutrou  in  the 
secretions  of  the  intestinal  tract,  as  is  seen  in  all  fevers  or  in  the 
summer  when  there  is  free  perspiration  and  is  present  in  atfections 
attendei]  by  exluinstive  diuresis  as  in  diabetes.  Diminution  in  the 
sensibility  of  the  nerves  may  exist,  Tliis  is  the  one  chief  cause  of 
habitual  eonstiiiatii-n,  wliich  is  so  prevalent.  Through  ciirelessness 
the  patient  loses  the  habit  of  having  a  regular  movement  of  the  bowel 
each  day  and  in  con.sequence  the  usual  stimulus  is  removed.  Again,  tlie 
excessive  taking  of  purgative  drugs  causes  secondary  constipation,  the 
result  of  overstimulation  and  subsequent  failure  of  resj»>n.se  to  normal 
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Htittiiilittiuii.  A  8e<leiitary  lifo  «9  well  as  impro[>er  diet  of  too  little 
focxl  (iiid  fcKMi  without  rt'sidup  may  produce  constipation;  a  family 
ti-inlcni\v  tfi  ('on>tii>atifiii  iim\'   lie  pn^sent. 

hi  aiicriiiit  iiml  chlorosis,  in  neurasthenia  and  hysteria,  cachexia 
nnd  (li'liilily,  in  tlic  convalescence  from  exliaiisting  liisease  and  pro- 
longed confinement  to  bed,  in  chronic  discuses  of  the  stomRch,  heart, 
liver  and  kidneys,  in  meningitis  and  myelitis,  the  constipation  may 
depend  upon  atony  of  the  niusciilnt u rt.-  of  the  intestines,  idtcrutlon  of 
tile  intestinal  secretions,  or  impairment  of  the  nervous  mechanism. 

Local  Causes.— These  include  weukiic^sof  the  abdoruinal  wall  ordia- 
pliraRm  from  ovcrdistention  by  tumors,  repeated  pregnancies,  ascites, 
and  iihe^ily;  atony  of  the  intestines,  wJiicli  may  he  a  resnit  of  any  of 
the  general  causes  of  constipation;  paresis  of  the  muscular  wall  of  the 
intesliiiey.  as  in  peritonitis;  jiatliological  states  of  the  intestinal  mucosa 
from  chronic  iiiilaniinatioiis  or  tvngestions;  anatomical  defects  in  the 
intestine,  as  kinks  at  tJic  junction  of  the  du(Hlenutn  and  ileum,  at  the 
lower  end  of  the  ileum  and  at  tlic  hepatic  mid  splenic  tlesnres  of  the 
colon,  a  rcdnmlant  sigmoid,  ptosis  of  the  colon,  congenital  dilatation  of 
tile  ciiloii,  etc.;  deticieucy  in  the  iiitesliiinl  secretii)ns  or  in  the  secretion 
of  bile;  lack  of  fecal  matter  the  rt'sult  of  esophageal  obstruction  (stricture 
or  cancer)  or  pjtoric  obstruction  (stricture,  spasm  from  hjT)eracid 
irritative  gastric  stxrctions.  malignancy,  etc);  intestinal  obstruction 
(fl.  r.);  interferemv  with  |iropjif:ati<>n  of  perijiliiUi?  b>  pyloric  diseiise 
or  by  bands  of  adhesions  which  arc.  however,  not  sufficient  to  cause 
complete  obstruction;  spasm  of  tlic  large  inlesline  sirii  in  nervous 
tuid  hysterica!  women,  or  of  the  sphincter  ani  the  rcsidt  of  painful 
fis-Hun^  or  hemorrhoids,  iind  tlie  adion  of  such  drugs  or  poisons  as 
opium  und  lend  or  astringents  generally. 

STinptoins.  ('oiL>>ti|>ati(in  i>  characleniied  tiy  diminution  in  the 
amount  or  tJie  fitipiency  of  the  howd  movements.  The  frcipieney  of 
tlw  movenHnils  varies  in  health.  Some  (lersons  are  comfortable  wnth 
an  e^  aciiaiton  omv  »  week  or  nl  most  cveri  ihinl  or  fourth  day.  Others 
may  have  daily  movcnH-nis,  but  the  stools  are  small  and  scanty,  with 
an  t.Hx-a>i<>iial  luixsnge  of  liirge  itinounis  of  fecal  matter.  U'hile  in  many 
inslanw-s  syniptitms  are  of  in>  cuiiMXincntT,  in  others  the  patients 
ar*  neT\oiis  ami  mav'  be  in  a  iiutrr'  or  less  impnircd  state  of  bealih  ffxim 
the  s<wiid«ry  elTcets,  The  [i<aticnts  are  of  spare  biibit,  and  usually  of 
d«rk  or  niiHldy  ci>mpIe_\ion.  They  maj-  U-  depresMti  and  more  w 
less  hyiHuhoiuiriiil,  nod  there  i>  inaptitiKle  for  inentid  evertioii.  l>uU 
heaiUrlH'  uml  vertigo  are  i-omnion.  The  tongue  is  tx-nstamly  furred, 
thr  ap[iouir  variable:  a  feeling  of  weight  aii<i  fuhicss  after  eating  and 
si>ine  degTi;^'  of  Hiituleiice  sum!  KirlHir;  gini  an-  usmdly  inrscnt;  n-ctaJ 
disci>mfori  maj   bf  notirtil. 

Th«  SoooDdwT  Effects  of  Constipation.  11ic  etTivt.«  of  i-onstiiutioa 
upon  the  intestines  arv  vanons  and  souietiiHes  iltjastroiis.  They  are 
dilatalion  am)  uUvraii^m.  'fhe  ilthilation  nmy  W  tv  great  a»  to  distend 
the  ctitirt^  aUlomrii.      rieeratiMii  iua>   l<e  liH-aliied  to  the  mtiun  or 
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cecum,  or  extend  throughout  the  entire  large  intestine,  and  may  at 
times  lead  to  perforation  of  the  intestines.  Hemorrhoids  are  very 
frequently  secondary  to  chronic  constipation.  Chronic  gastric  catarrh 
is  another  result  which  frequently  develops. 

Ibicontliieiice  ol  F«es.— ^This  may  arise  because  the  centres  controlling 
the  act  of  defecation  are  impaired  by  disease  of  the  lumbar  cord. 
Afferent  fibers  from  the  rectum  pass  to  centres  in  the  lumbar  cord, 
from  which  efferent  fibers  return  to  the  sphincter  ani.  Through 
higher  centres,  as  in  the  brain,  the  lumbar  centre  may  be  inhibited. 
When  the  rectum  is  full,  impulses  are  sent  to  the  lumbar  centre  and 
the  brain,  and  unless  they  are  resisted  by  the  will,  the  act  of  defecation 
takes  place  reflexly.  Thus,  incontinence  of  feces  may  occur  in  the 
insane,  in  delirious  persons,  in  coma,  and  in  profound  prostration.  It 
may  also  be  due  to  paralysis  of  the  sphincter  or  to  injury  of  the  pelvic 
fioor. 

Painful  d^ecaiion  is  usually  attended  by  bloody  stools  when  an 
anal  fissure  is  present.  Hemorrhoids  and  enlarged  prostate  and 
prolapse  of  the  rectum  give  rise  to  pain.  Disease  of  the  pelvic  viscera 
may  also  cause  painful  defecation. 


CHAPTEU  VIII 
THK  VOICE  AND  SPEECH 

APHONIA 

TiiK  most  ((Jiimion  symptom  of  affections  of  the  larvnx  is  alterations 
in  ]iIioii!itiijri  throuKli  iliNliirbiimr  uf  the  fuuetioii  of  the  voeal  eords. 
The  voice  may  be  hoarse  in  aeiitc  or  ehronir  intiammatioiis  and  con- 
gestions, in  tunuirs,  in  sjiei-ifie  iileeriLtiuris  iilxMit  the  liirynx,  anil  In 
paralysis  of  the  eords.  From  simple  luuirseiiess  it  may  vary  in  intensity 
to  coni]ih'ti'  loss  of  vniee  (aplionia). 

Chronic  Hoarseness.— Tliis  may  lie  dnc  to  ehronie  laryngitis.  Slight 
hoarseness  deejx'iiidK  to  aphonia,  attended  Ijy  soreness,  and  later 
some  ilyspliii^ia,  is  -seen  in  liilifrenlons  lnrynj;itis.  The  duration  may 
Ih-  siRnifit-ant.  Hoarseness  of  long  duration  (years)  is  said  to  be  pro- 
dromal of  cani'i-r  iZiemssen). 

Functional  Aphonia, —This  rna,\-  oeenr  after  excessive  use  of  the 
voice  and  in  li>.>leria.  Hy.sterical  aphonia  oeenrs  in  women  and  young 
girls;  the  laryn^oseope  reveals  iiolhiug;  (he  acts  of  coughing,  huighing, 
ttiul  sneezing  are  normal,  and  a  soinid  may  be  treated  in  either  act; 
it  appears  and  disappears  sndileiih. 


DISTURBANCES  OF  SPEECH 

Disturbances  of  sptHvli  ina\  In  diviilid  into  two  groups;  aphasia, 
the  disturbance  of  tlie  eentnd  nervous  nicijianism  controlling  siteecli, 
writing,  and  mimii-r.v;  and  anarthria.  the  disliirhanee  of  the  peripheral 
inciliir  nn^clianisni  of  speech. 

Aphasia.- Hy  aphasia  is  meant  the  loss  or  impairment  of  the  ability 
to  understand  spoken,  written,  or  ininni-  language,  and  to  express 
thoughts  by  the  same  means.  It  is  ili\iileil  ordintirily  into  twn  form*: 
motor  aphasia,  or  the  inability  to  inncrvati-  tlu-  motor  a]>|)iirritus  for 
sjHHTh,  while  ihc  sensory  or  pen 'cpiivc  (unci ions  arc  intact;  anil  >enM)ry 
aphasia  or  the  inability  to  recall  or  iindi-r^liind  words,  aliliongb  the 
nliility  to  protluec  sound  i>  preservetl.  A  variety  of  other  forms,  how- 
ever, have  in  the  (Hinrse  uf  time  eoiiu-  to  be  recognized,  llppinhcim 
recognized  the  following  live  varieties: 

i.  Motor  Aphuia.  This  wn^isls  of  the  lov-  of  [mwcr  to  .-in-ak.  with 
persLsHMK-e  of  the  ninlerstandiiiK  of  spoken,  written,  and  mimic  >pceTL-li. 
The  lesion  is  ei>rtieul  or  subcortical,  and  involves  the  foot  of  liie  third 
frontal  convolution  on  the  left  ^iilc. 
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2.  Sensory  Apttasis.- — The  perception  of  sound  as  such  is  prestTveii, 
bill  there  is  imibiiity  to  recognize  the  significance  of  words.  The 
lesion  is  foiniii  usually  in  the  auditory  centre,  that  is,  the  first  temporal 
convolution  mi  tho  left  side. 

3.  Pure  Alexia  or  Word  BUndneas.^AIthough  sight  is  preserved  and 
objects  may  he  recognized,  the  nlnlity  lo  umlcrsttind  wTitten  or 
printed  language  is  lost.  The  Imon  is  found  usually  in  the  left 
occipital  lobe  on  the  external  surface,  hut  sometimes  involves  the 
gyrus  anijiiiaris. 

4.  Pure  Agraphia,- -This  is  loss  of  the  power  of  writing,  all  the  other 
qualities  remaining  normal.  Ix^'siuns  have  bcvn  found  in  the  left  upper 
parietal  lobe. 

5.  Optic  Aphasia. — Objects  may  be  seen  and  recognized,  but  it  is 
impossible  for  the  patient  to  find  the  proper  name  for  them.  The 
Icition  is  found  usually  at  the  junction  of  the  first  tcmporosphcnoidul 
and  the  occipital  lobes. 

In  order  to  test  the  aphasia  it  is  necessary  in  each  case  to  determine 
whether  the  following  normal  functions  are  present  or  absent:  (1) 
Voluntary  speech;  (2)  the  ability  to  repent  words;  {^)  reading  aloud; 
(4)  voluntary  writing;  (5)  writing  from  dictation;  (6)  copying;  (7) 
speech  perception;  (8)  understanding  of  writing;  (9)  the  existence  of 
paraphasia. 

Fio.  T 
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In  order  to  explain  aphasia,  it  has  been  customary,  since  the  time 
of  Wernicke,  to  employ  the  diagram  shown  in  Fig.  7.  The  triangle 
.1  ('.1/  represents  the  intraecrcbnil  |ialhs  and  centres  for  the  mechanics 
of  speech  and  the  lines  .lo  and  Mm  the  peripheral  apparatus.  A 
represents  the  centre  for  auditory  iierceptiim;  M,  the  centre  for 
the  emission  of  motor  Impulses,  and  C  the  concept  centre,  in  which 
the  intellect  annly/es  the  im|)rf^iioris  rei^eived  and  from  which  the 
directing  infiuenee  for  the  choice  of  laiigiLagc  is  transmitted  to  the 
motor  centre.  An  represents  the  auditory  nerve;  Mm  the  motor 
nerves  to  the  pharynx.  toTigui-,  and  lips.  Auditory  impressions 
may,  therefore,  be  transmitted  along  .1  a  to  .1,  thence  directly  to  M. 
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and  thence  to  the  laryns.  This  is  the  mechanism  supposeil  to  be 
involved  in  onlinapy  mechanical  speech,  that  is  to  say,  the  nieehanical 
repetition  of  spoken  words.  The  auditory  impressions  may,  however, 
pass  from  ,1  in  C,  tliere  to  be  analyncd  or  iindtTstood,  UTid  then  truns- 
mittcd  to  M,  either  in  the  same  or  ill  an  altered  form.  This  constitutes 
llie  intelligent  repetition  of  s|)oken  languages.  If  the  alteration  of 
form  is  considerable,  or  if,  without  immediate  auditory  impressions, 
impulses  are  transmitted  from  ('  to  M,  \'olnnIary  or  iiilelligent  speeeh 
is  siiid  to  occur.  The  varieties  of  aspliasia  tliut  can  theoretically  be 
deduced  from  this  diagram  correspond  more  or  less  closely  to  those  that 
may  he  repognized  in  actual  practicf.  In  (jeneral.  lesions  in  the  eenlres 
themselves  cause  corlical  aphasia;  in  lihers  connecting  the  centres, 
Iruii/iivrtMit  aphasia;  in  those  running  back  iiml  forth  from  the  lower 
ganglia  and  nuclei,  subcorliriil  aphasia,  ^bire  specifically  these  varie- 
ties are  as  follows:  Destruction  of  the  motor  centre  M  gives  rise  to 
tlic  so-called  cortical  motor  aphakia  with  the  following  symptoms: 
loss  of  (1)  voluntar>'  speech;  (2)  rei)etition;  (15)  reading  aloud;  (4) 
voluntary  writing;  (5)  wTiting  from  dictation.  HeHtriiction  of  the 
auditory  centre  A  gives  rise  to  cortical  sensory  aphasia.  'I'here  are 
lost  (I )  the  understanding  of  speei'li;  [2)  the  understanding  of  wriling; 
(3)  the  ability  to  repeat  speech;  (4)  the  ability  to  write  from  dictation; 
(."))  the  ability  to  reail  alou<l.  A  lesion  at  ('  would  give  rise  to  cortical 
apperceptive  aphasia.  The  symptoms  of  this  form  would  dilTer  very 
slightly  from  those  ihie  to  interruption  of  the  triu-ls  Mipjilviiig  it.  The 
centre  is  probalily  complex  and  its  parts  are  widely  dislrihutcd.  The 
speech-ili.sturlHtiices  of  general  paresis  are  due  possibly  to  jiartial 
de::itructioii  of  the  concept  centre.  ]x'»ii>ns  of  the  varir)us  tracts  of 
fibers  connecting  the  dilTcrcnt  centres  with  each  other  or  with  the 
periphery  also  proiince  sytriiJtonis.  l^-sion^  lirtweeii  .1  and  .1/  produce 
the  symptoms  known  as  jjaTajihnsiu.  The  only  symptcjin  of  this  c-on- 
dition  is  the  misuse  or  false  pronunciation  of  words,  Tims  objects 
may  he  misnamed,  one  word  u>ed  in  pliii'c  of  another,  difl'erent  syllables 
of  the  words  niisphii-ed  (literal  aphasia)  or  the  words  juniMcd  in  a. 
sentence  (verbal  aphasia),  TIhtc  is  u.-*n.ill\  al.xr  iiiiriiijniphia.  that  is, 
a  similar  dislurhanee  of  written  language;  jtnmlrxUi .  uianifest  when 
the  patients  attempt  to  read  aloud;  and  sometimes  the  svmptoms 
known  as  wimiiimati^ni.  that  is.  the  misuse  of  eases,  inooils.  or  tenses. 
Paraphasia,  however,  occurs  also  in  certain  general  diseiiws  of  the 
brain,  and  is  practically  alwa.\'s  pre:*eril  if  the  intrinsic  (riicts  concerned 
in  speech  are  distiirlnil,  Intcrniptioii  of  the  tract  uniting  f  inul  .1/ 
causes  transcortical  motor  aphasia.  There  are  lost  (1)  voluntary 
speech  anil  (2)  volniitary  writing.  The  niiwl  chnraer eristic  symptom 
is  the  inability  of  the  patient,  to  remember  words,  although  he  is  able 
to  repeat  iheni  lluently.  The  intcrru]iiicin  bciwecfi  .1  and  C  gives  ri.sc 
to  transcortical  sensory  ajihasia.  There  are  lost  (\}  llir  inulerstaiiding 
of  Speech;  (2)  the  understamling  of  writing.  I'sually  both  voluntary 
speech  and  writing  arc  uH'ected  by  the  paraphasia  resulting  fn.m  the 
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interruption  of  the  intrinsic  tracts.  It  differs  from  tlie  prerediiig  form 
partifularly  in  the  fact  that  the  meaning  of  words  spoken  upon  repeti- 
tion or  written  from  dictation  is  not  grasped  by  the  patient.  In  this 
form,  communication  with  the  patient,  even  by  gestures,  is  often 
impossible.  Finally,  lesions  may  occur  in  the  tracts  uniting  the  centres 
concerned  in  speech  with  the  periphery.  lyesions  in  the  tract  Mm. 
give  rise  to  subeortical  motor  aphasia.  There  are  lost  (1)  voluntary 
speech;  (2)  the  rejit-t itioii  of  speech;  ('.i)  the  ability  to  read  ahiuil.  This 
is,  of  course,  the  purest  form  of  motor  aphasia,  Intemiption  of  the 
tract  A  (I  gives  rise  to  sul)cortical  sensory  aphasia.  There  are  lost 
(!)  the  unilerstanding  of  s|>cech;  (2)  the  repetition  of  speech;  (3)  the 
ability  to  write  from  dictation. 

In  actual  pathology  this  thcoreticiil  classification  with  groupings  of 
symptoms  must  sometimes  be  modified  on  account  of  a  variety  of 
conditions.  The  most  important  miHlilication  is  Unit  priKiuceil  by 
the  existence  of  possible  lesions  of  other  (centres  concerned  in  speech. 
Thus  the  share  taken  by  the  vlsunl  receptive  and  appcrcepiive  centres 
is  of  great  importance  in  all  peraons  who  have  l>een  taught  to  read. 
They  necessarily  are  concerned  also  in  the  prfHihictinn  of  writing.  It  is 
not,  however,  possible  to  represent  the  mechanism  of  these  functions 
by  a  diagram  as  we  have  represented  auditory  and  motor  speech,  for 
it  appears  that  impulses  from  the  visual  centres  must  pass  through  the 
receptive  centre  for  speech,  or  A.  before  being  transferred  to  the  arm 
centre  or  the  speech  centre.  The  same  is  true  fur  tactile  impressions. 
These  are  of  importance  chiefly  in  blind  persons  who  have  been  taught 
to  read  with  their  fingers,  in  whom,  indeed,  they  may  be  ccpial  in  loipor- 
tance  to  the  visual  centres  in  normal  persons.  Various  complicated 
diagrams  have  been  devised  for  the  jmrpose  of  eyhiliiling  the  influence 
of  all  these  centres  upon  speech,  and  Mills  has  jntrwluccd  an  additional 
naming  centre,  situateil  in  the  lliird  temporal  coiivululion,  in  whii-h 
perceptions  are  given  the  names  that  properly  lielong  to  them.  A 
source  of  error  is  the  fact  that  Icsirms  may  be  only  partialh'  destructive, 
or  may  be  so  extensive  as  to  involve  two  or  more  tracts  or  centres 
at  tlie  same  time.  Under  these  circumstances  the  synijitoms  become 
very  complex,  and  it  is  often  iinjiossiblc  to  detenni[ie  llic  extent  of 
the  phy.siological  disturbance  that  had  been  produced.  Usually, 
however,  the  Iwalixation  nf  these  lesions  is  not  difhciilt,  on  arcnniit  of 
the  pretlominance  of  certain  characteristic  h)caliKlng  symptoms, 

DiMurbances  of  wriliiifi.  apart  frimi  di^tnrlianees  of  siieech,  may 
also  occur.  In  agraphia,  voluntary  writing  and  the  ability  to  copy 
are  lost,  while  the  ability  to  read  is  preserved.  Cfirliriil  nlrxin  is  ebar- 
aeterized  by  the  loss  of  (1)  the  r*'cogiiition  of  written  words  and  (2) 
voluntary  writing  while  speech  may  be  intact.  In  roinliirlion  iti/mplila, 
voluntary  writing  and  vohintftry  cojiying  are  lost;  while  the  abihty 
to  read  b  preserved,  that  is  to  say.  it  corresponds  esactly  to  the  pre- 
cedhig  form.    Under  such  circumstarnr.s  punigraphiu  may  e\ist  in  this 
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type.  Trattsvartical  agrajihta :  loss  of  voluntary  writing,  and  atiUity 
to  do  mecbanical  coi>ying  and  writing.  TrajiscorHcal  alexia :  !oss  of 
the  ability  to  read,  with  preservation  of  the  power  of  voluntary  writinf; 
and  of  copying.  There  may  he  interruption  of  the  tracts  to  the  peripherj- 
giving  rise  to  subcortical  ugraiihia,  in  whicli  vohujtury  writing  and 
copying  are  impossible,  but  the  power  of  reading  is  preacrved.  Para- 
graphia never  occurs  in  this  form.  Siibcniiical  nlrxia  is  inability  to 
read  and  copy:  voluntary  writing  is  preserved.  ;\]1  of  these  forms  may 
coexist  with  the  \'arious  types  of  aphasia.  In  testing  the  jiatient  for 
alexia,  the  following  syniptoias  shuidd  be  examined:  (I)  Vohmtary 
writing;  (2)  WTiting  from  dictation;  (3)  copying;  and  (4)  the  recognition 
of  letters  either  spoken  or  written.  In  testing  patients  for  voluntary 
writing  with  the  left  hand,  it  must  be  remembered  that  many  aphasics 
give  mirror  \\ritiiig.  The  following  terms  nho  are  u.sed  in  connection 
with  aphasia:  aphrasia.  the  inability  to  form  sentences  with  words; 
dysphrasia,  the  imperfect  formation  of  sentences;  aprnxia,  the  total 
loss  of  speech. 

Anaithiia. — By  anarthria  is  meant  a  disturbance  of  the  peripliernl 
motor  mechanism  cif  speech  resulting  from  disease  of  the  nuclei  in 
the  medulla  or  of  the  peripheral  nerves  arising  from  them.  This  may 
vary  in  riegree  from  complete  aphonia,  or  loss  of  power  to  make  sounds 
and  words,  which  occurs  in  bulbar  paralysis,  or  the  aphonia  of  hir\  ngeal 
paralysis,  in  whiili  «liis]>eriiig  speech  is  still  prcscrvnl.  to  mere  inaliiHty 
to  pronounce  correctly  certain  consoiuints  as  a  result  of  local  piiralysb 
or  paresis  of  the  lips  anil  tongue.  Anarthria  may  be  ])erinanent  or  tem- 
porary; or  in  eases  of  slight  paresis,  recurrent,  givinirrise  to  intermittent 
claudication  of  speech.  It  is  tested  by  directing  the  patient  to  repeat 
letters  of  the  alphalict,  to  I'ount,  or  to  repeal  words  with  long  syllables, 
and  difficult  consonants,  as  "artillery,"  "  extrmirdiTiarily."  etc.  ,\llied 
to  anarthria.  but  [jerhaps  the  result  of  certain  fuiictioiuil  disturbances, 
are  stuttering  and  siamnifring.  In  the  former,  if  ihe  patient  attempts 
to  speak,  there  is  inhibition  of  uiolimi  for  a  longer  or  sliorler  interval, 
and  then  the  won!  may  be  pronounced  with  explo,>.ivc  violence,  and  the 
following  words  of  the  sentence  >[)iiki'n  iiormidlv .  In  yfuniirirriiig  there 
is  frequent  repetition  of  the  first  two  or  three  consonants  of  the  word, 
partieulariy  if  these  happen  to  be  labials.  Stuttering  and  stauimering 
are  associated  sometimes  with  defective  inti-lligcncc.  rinidly.  there 
is  a  series  of  disturbances  of  sjicceh  in  whiili  intellectual  deraiiReineiit 
is  apparently  the  chief  factor.  These  may  |)erl»aits  be  forms  of  aphasia 
thie  to  partial  destruction  of  the  conce|)t  ci-uirc  or  centres.  Among 
them  may  be  mentioned  the  inability  or  un willingness  to  speak  that 
or'curs  in  the  miitiim  of  the  insane,  in  hysteria,  ami  after  a  severe  illness, 
as  scariet  fever,  causing  cerebral  fatigue:  lendi'iicv  to  ^>^cc^.■*ivc  speech, 
loijorrfii-a:  the  omission  of  s>ll.-diles,  with  interruption  of  the  -.pceeh 
and  tremulousness  tif  the  tongue  and  lips,  which  i.^  partieulariy  char- 
Bcterb-tic  of  gctaTal  parews,  difficult  wi>rds,  such  as  those  luentinncd 
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above,  being  pronounced  imperfectly,  as  "arly"  for  artillery,"  or  even 
less  accurately.  Scanning  speech,  in  which  the  words  are  separated 
by  considerable  intervals,  and  are  spoken  with  a  peculiar  drawl  and  a 
descending  cadence,  is  particularly  characteristic  of  multiple  sclerosis, 
but  may  occasionally  occur  in  general  paresis  and  in  hereditary'  ataxia. 
Other  forms  are  exphsine,  or  siaceato  speech;  and  a  peculiar,  slow, 
drawling  utterance  occasionally  termed  bradylalia,  which  occurs  in 
certain  states  of  mental  depression.  Eckolalia  occurs  almost  exclu- 
sively in  imbeciles,  and  is  characterized  by  the  repetition  of  all  sounds 
heard. 
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CHAPTER   IX 


FIRST  -SIGHT  nil'RKSSIONS  AND  GENERAL 
EXAMINATION  OF  THE  EXTERIOR 

FIRST  SIGHT  IMPRESSIONS 

Thk  first  sight,  striking  iniprcs&ion.  is  always  to  lie  iioteil.  "Very 
sick,"  "comatose,"  "oollapscd,"  etc.,  or  "robust,"  "cyHtiosed."  etc.,  nre 
important  meraonirnla.  To  tlie  ejqjerieiicei I  priictttioner,  tlie  (ipinioii 
formed  at  first  glanee  is  often  of  f^Tvat  liiiignostic  significanec.  The 
general  ap]tearance  of  the  patient  may  alVonl  mneh  iiifonnjitiori. 

Location  of  Disease. — A  general  survey  will  often  indicate  which 
system  is  the  prohaMe  scat  of  the  disease.  For  instance,  violent 
respiratory  action  jiuiyit^  to  llic  Iniij:^;  piinily^is,  to  the  nervous  system; 
an  enlarged  abrlonien,  to  disease  of  the  viscera  of  that  region. 

Impairment  of  eohS('ioiisrie>.s  and  couvuUioiis  are  readily  recognized. 
The  two  often  go  hand  in  hand,  hut  in  some  instances,  as  in  fainting 
fits,  consciousness  is  not  Inst.  The  fnllnwing  li>l  includes  the  most  strik- 
ing forms  of  general  ahnorinal  vital  eoiiililinn.s  whieli  are  recognized  at 
first  sight. 

I,  Unconsciousness.-  (<i)  Somnolence.— This  is  a  condition  in  which 
con.sciousness  Js  lost,  but  regained  upon  any  slight  stimulation. 

(b)  Stupor.— Thij  is  a  condition  of  unconsrionsness  from  which  the 
patient  is  aroused  with  diflicnlly.  These  two  eonditions  may  occur  in 
Huy  of  the  conditions  in  which  coma  may  develop  when  the  causHtive 
factor  is  not  ovenvhclining. 

(c)  Coma.— This  is  a  condition  of  unconsciousness,  with  suspension 
t^  perception  and  volition.  Sensation  and  motion,  however,  are  not 
always  abolished.  Coma  always  is  of  gnuc  -iigfiificanee,  indicating 
a  serious  distnrbanci'  of  the  cerebral  functions;  it  occurs  in  a  number 
of  condition.s,  and  presents  difTereril  symptoms  according  to  the  cause; 
it  may  arise  from  (1)  injury  to  the  head,  I2)  disease  of  the  brain  or 
spinal  cord.  (.3)  the  action  of  exog<'nniis  or  (4)  cndogcnoii>  poisons. 
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1.  Injttiies  to  the  Head. — These  iDJurics  may  produce  laterarion 
of  the  brain  substance,  with  cerebral  or  meningeal  hemorrhage  or 
ct-pebral  conciissinn.  Coma  resulting  from  such  an  injury  is  usually 
recognir.ed  by  the  history  and  the  visible  signs  of  a  wound.  A  head 
injury  in  a  comatose  person,  however,  uiay  be  the  result  of  u  fall  due 
to  a  sudden  onset  of  uncon.'K;iousness. 

2.  Diseases  of  the  Brain  and  Spinal  Cobd. — Coma  may  be  due 
to  hemorrhage  into  the  brain  (apopU-sy) ;  to  epilepsy  (postconvulsive) ; 
to  cerebral  embolism  or  thrombosis;  to  thromlxisis  nf  the  cerebral 
sinuses;  to  cerebral  abscess;  to  pacbymeningitis,  leptomeningitis,  or 
epidemic  cerebrospinal  meningitis;  to  cerebral  syphilis;  to  general 
paralysis;  or  to  multiple  sclerosis.  In  ii  given  case  of  coma  the 
etiological  diagnosis  is  based  on  the  history  if  it  is  obtainable,  and  on 
the  symptoms,  which  are  fully  dt'scrilnil  in  the  special'part,  in  the 
sections  devoted  to  the  different  diseuscs, 

3.  The  Action  of  ExncENTiis  I'omoNs.^Cnma  may  be  produced 
by  the  influence  of  certain  poisons:  sdcohol.  opium,  chloral,  cannabis 
indica,  the  bromides  and  other  tiari-ntics,  when  tiiken  in  toxic 
dos*^s. 

Alcohol.— The  coma  of  acute  alcoliol  poisoning  is  profoinid,  and  is 
accnmpanietl  by  great  muscular  relax  tit  ion.  In  the  early  stage  the 
vessels  of  the  face  and  ncik  are  engorged,  and  llic  skin  is  moist  and 
warm;  later,  the  face  is  |)iile  sind  ghastly,  and  the  >kiii  becomes  cold. 
The  pupils  are  usually  moderately  dilated  and  do  not  react.  The  pulse 
is  rapid,  strong  at  first,  then  more  and  more  feeble.  The  respiration 
is  stertorous  and  heavy.  The  sphincters  usually  are  not  relaxed.  The 
body  temperatun-  is  subnonnid. 

Opium. — The  patient  falls  into  a  deep  sleep,  from  which  he  usually 
can  be  aroused  momentarily  by  hiud  shouting  or  violent  shaking,  and 
which  is  succcedetl  by  the  profoiinfl  cnrna  of  opium-poisimiug.  The 
face  is  red  and  often  cyanotic  at  h^^l,  later  becuniing  pale  and  livid. 
The  pupils  are  contracted  to  the  size  of  a  jtin-pnint.  The  skin  is  dry 
until  the  approach  of  death.  The  breathing  is  .slow,  deep  at  first,  then 
very  sliallow. 

Cfc/ora/.— The  coma  of  chloral  poisoning  follows  the  deep  sleep 
caused  by  the  drug.  It  is  profound,  and  the  patient  cannot  he  aroused. 
Absolute  muscular  relaxation  exists.  The  face  is  white  and  livid;  the 
skin  in  covered  with  a  cold  sweat.  Tlie  pujiils  at  first  are  contracted, 
but  soon  become  widely  dilated.  The  pulse,  while  perhaps  a  little 
slowed  at  first,  soon  becomes  rajiid  jind  thready,  finally  being  imper- 
ceptible. The  respirations  are  slow  tinil  labored  at  first,  and  then  are 
shallow  and  feeble. 

Itifecliojui. — Pernicious  malaria,  at  the  onset,  and  other  severe 
infections  late  In  the  course  of  the  disea.se.  may  cause  coma,  the  result 
of  overwhelming  exogenous  intoxication.  The  coma  of  the  infections 
fevers  b  produced  gradually,  and  ordinarily  is  precederl  by  instimnia, 
by  delirium  or  by  other  signs  of  cerebral  di.iturhances.    The  eondi- 
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tion  of  muttering  uiicniiwiousiiess  witli  ajtiiarenl  wakefulness  in  tliesc 
conditions  is  known  as  cc)ma  vij;il- 

4.  TiiE  Action  ox  Endouenous  Poisons. — Conin,  due  to  endogenous 
toxins  may  occur  in  the  course  of  Brij;lit's  disi-ase.  acute  yellow  atrophy, 
diabetes,  Addison's  disease,  heat  stroke,  etc.  The  synii>tomatotogj'  of 
these  conditions  is  discussed  under  the  respective  heads. 

II.  Syncope. — The  attack,  which  ma)-  be  prcec<!ed  for  a  few  moments 
by  vdwiiing.  sigiiinj;;,  or  ruiusea,  is  sudden  and  shorl.  'I'lie  face  is  pale 
and  calm,  the  pulse  feeble  and  imperceptible,  the  extremities  cold. 
The  breathing  is  fiuiet  during  the  attack.  The  pn|)ii.s  are  ilihilctJ  and 
respond  to  light.  There  is  no  pain.  The  condition  is  the  result  of  acute 
cerebral  anemia,  and  occurs  as  a  result  of  sudden  emotion  (depressing) 
or  follows  hemorrhage  and  shock. 

III.  Collapse  or  Shock.— Tlw-  symptoms  are  ihote  of  prostration, 
with  partial  loss  of  cousciousiicss,  or  the  mind  may  be  perfectly  clear. 
The  face  is  pale,  pinched,  and  balheti  in  jjcrspinuion.  The  skin  is 
wrinkleil  and  cool  and  chimniy.  The  luuidH  are  cold.  The  eyes  arc 
sunken  and  encircled  by  dark  riiif;s.  The  voice  is  weak  and  suppres.sed. 
The  pulse  is  rapid  and  ihreaih',  and  the  binod  pressure  low.  The 
temperature  falls  below  the  normal.  The  rcsjiiration  may  be  hurried 
or  shallow,  sighing,  and  gasping.  The  urine  is  scanty  or  may  be 
suppre.'^sed. 

Collapse  may  be  due  to  severe  pain  from  any  cause;  to  trauma;  to 
operative  insult;  to  hemorrhagic,  external  or  internal;  to  perforation 
of  abdominal  viscera;  to  peritonitis;  to  excessive  watery  discliarge,  as 
in  cholera  or  serous  purging.  It  may  be  due  to  pernicious  nudarial 
fever,  and  is  then  attended  by  coma.  It  may  mark  the  termination  of 
an  infection,  notably  pneumonia.  Sudden  pucnmolhorax.  embolism  of 
the  pulmonary  artery,  or  rujiture  of  a  puhmaiary  abscess  is  attcmled 
by  collapse.  It  iniiy  be  pri'scnt  in  llie  tcnninal  stage  of  ulcerative 
endocarditis,  and  is  not  unusual  in  acute  pancreatitis. 

IV.  ConvTllsioiis. — By  convuNion  is  meant  a  >cric-i  of  involinilary 
contractions  {if  the  muscles  of  the  linihs.  face,  ami  trunk,  associated 
usually  with  unconsciousness.  They  may  be  imilr,  that  i^,  a  continuous 
contraction  of  the  affected  muscles,  or  chnir.  ra])idly  repeated  con- 
tractions. Spasms  is  a  term  aj>plied  to  local  contractions  of  a  part- 
Convulsions  may  be  classified  a-  fiillow^: 

1.  Convulsions  with  Loss  of  Consciousness. 

(a)  Epilepsy,  "haut-mai." 

(b)  Infantile  convulsions.     I'.sually  reflex  from  indigestion. 

(c)  Uremia.    The  coma  alti-rnales  with  coii\ulsioiis. 

(d)  Diabetes. 

(c)  Alcoholism  and  sunstroke. 

(S)  Hysteria. 

(g)  Organic  brain  disea'*e  (syphili-.,  Innior,  softening,  ct.c.). 

2.  Convulsions  without  or  with  only  Partial  Loss  of  Consciousness. — 
Hystcro-epilepsy,    focal    or    .la<-k,-onian    cpileiwy,    cerebral    embolism, 
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tlirombusis  or  tiuDiurrhngi',  spasms  of  vHrious  kinds,  tetanus,  h.vriro- 
phcibia.  and  ^trychnint'  pnisnning. 

'A.  Convulsions  with  Tertifinous  Movements. — The  furnis  of  vertigo  are 
gastric,  aural,  ami  labyriiithine  (MenifTc's.  also  paroxysmal),  ocular, 
cerebellar,  I'roui  coii^'Stiiin  i.f  the  brniri  (reflex),  epile|itie. 

\.  Vertigo.^ — In  vertiRti  the  patient  feels  as  if  his  head  were  swim- 
ming; or  as  if  he  were  wbirlirig  around,  or  were  falling  forward  or 
backwiird— siibjeetive  vertign;  or  as  if  all  surrounding  objeets  were 
whirling  arnnnd  him  or  rising  up  toward  him  or  pulling  away  from  him 
while  lie  himself  remains  stationary^ — objective  vertigo.  Verligii  is  a 
symptom  of  many  disorders,  and  usually  accompanies  any  disturbance 
of  the  eirculntiun  within  the  eraninni.  It  may  occur  in  di-seases  of  the 
heart,  liver,  kidneys,  stomach.  bloodvcHsels — arteriosclerosis,  cerebral 
hemorrhage  or  aiM)plexy,  trrebral  embolism  tnid  throndKisis — blood, 
nerves,  brain,  spinal  cord,  ear,  and  eye:  in  disturbance  of  equilibrium; 
after  the  taking  of  certain  drugs;  and  after  ap|>!ications  of  electricity, 
as  galvanization  of  the  skull.  The  presence  of  a  foreign  bofly  in  the 
ear,  the  insufflation  of  air  into  the  Eustachian  tube,  and  disease  of  the 
liibyrinlh  and  of  the  auditory  nerve  may  give  rise  to  vertigo.  Meniere 
described  a  disea.se  associated  with  paroxysmal  vertigo.  Paralysis  of 
the  ocular  muscles,  eytvstrain,  aiwl  astigmatism  riiaj'  be  accompanied 
by  vertigo.  Laryngeal  vertigo  is  (iften  closely  assoi-iateil  with  epilepsy. 
The  larynx  is  usually  tmrmal  in  this  affection,  but  in  one  case  it  contained 
a  polyp.  Tickling  or  burning  in  the  larynx  usually  precedes  the  vertigo. 
Toxic  vertigo  occurs  after  the  ingestion  of  large  doses  of  quinine  or 
saliejlates,  and  after  excessive  imiulgence  in  alcohol,  tobacco,  coffee, 
tea,  or  opinni.  The  vertigo  which  develops  as  a  sequence  of  infectious 
diseases  probably  results  from  the  action  of  the  toxins.  This  js  the 
ca-ie  in  the  vertigo  of  malaria  and  in  the  paroxysmal  paralyzing  vertigo 
of  Oeriier. 

Functional  vertigo  include.s  that  which  occurs  in  seasickness  and 
mountain  sickness,  the  dizniness  felt  when  looking  down  from  a  height 
or  at  running  water,  and  on  jolting,  swinging,  or  revolving.  The  iliag- 
iiowis  of  the  cause  of  the  vertigo  can  only  be  made  after  an  exairiiiiatioii 
of  the  patient  and  by  exclusion. 

GENERAL  EXAMINATION  OF  THE  EXTERIOR 

The  Personal  Appearance. -Fn mi  the  general  niipearancc  of  the 
patient,  the  observant  liiagiiosticiaii  may  frequently  garner  facts  that 
may  he  a  very  real  aid  in  arriving  at  a  diagnosis. 

The  Apparent  Age. — The  apparent  age  tif  the  patient  should  be 
estimated  from  his  appearance,  nnd  compared  with  the  actual  age 
when  this  is  leamcfl  later.  In  this  way  ihe  ]ihysiciaii  wilt  be  able  to 
judge  whether  the  patient  is  aginc  too  ra]>idly  or  bearing  his  age  well. 
Gray  hair  in  a  person  under  thirt,\-five  generally  indicates  a  feeble 
constitution   and  jirematupe  age.     The  presence  of  wrinkles  at  the 
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corneni  of  the  eyes  aitd  of  "ftwn'AttX,"  and  of  dull,  dry,  tiuterieas 

vir'f  brows,  shutild  Im-  noUtl  as  \nA'u.-Ai.\r\g  aeing,  wbrther  the  person  has 
lived  UifiK  or  not.  In  women  »p|>n)ia(-liiii^  U*n\\  wlio  ria  not  ^.tiii  in 
fleih,  thi-n-  ii  on<'n  u  MicKwtivr  prr>miu«-mf  of  the  angli-s  of  thf  jaw 
taii  HtcrriouutsUjtd  musr-Iea,  with  a  certain  losn  of  rmimlnesii  and  eta»- 
tit-ity  of  llio  dinekit.  Tlw  laltt-r  upptraranoc,  bowmt-r,  may  he  dur  to 
the  I<M»  of  the  molur  teeth. 

Tbe  Temperament  and  CoDstitutioD  of  tbe  Patient.— Ily  diathesis 
b  ineunt  tilt:  iiiheritui  .ttate  or  fotxJitiori  of  tlie  ImmIv  whieh  seems  to 
prediit|HK%  to  cerwiu  <hiicad«».  Kivc  vari<-tifs  of  iliuthesis  are  deswibed: 
tlie  KOUty,  the  Htruntous,  the  nervous,  the  bilious,  and  the  lymphatic. 
While  KToiipH  of  indiviibials  may  lie  elaswifiwl  under  one  of  these 
iliHthirsi-n,  it  id  well  not  to  lay  too  mud]  istrcss  upon  them  for 
iliaK'x'i^ti''  piirpojit-s. 

Ill  the  giiiUy  {r,atip^HUK,  litheruie)  dJiithcsis  the  osseous  s>'Stem  ttnd 
niLiHcjeH  are  well-develo|)C(l,  the  nutrition  active,  and  the  patient 
usMiilly  rohimt  in  (iiipiarame.  The  iliKestioii  is  }f,(KK\,  the  res]  )i  nit  ions 
fire  (h-cp.  the  eir'-ulution  is  well  carried  on  fas  shown  by  the  Horid 
skin  and  the  larue  heart;,  tlie  [)ii[si'  is  linn  iiiiil  stejiily.  an<l  the  pres.iure 
ill  the  arteries  i.-t  )iii;h.  The  hea<l  is  lar^e  and  the  jaw  pruuiinent;  the 
tetftli  are  ifond.  'Die  indiviilual  with  tliis  diathesis  is  predisposed  to 
the  eardiovascnhir  elmiiKes  of  adiancin^  aRc. 

In  llic  ulnuiiiiiiK  Itiilii'reiiiiiiii^,  |)htlii->i''ii])  liiiithesin  the  appearance 
of  the  face  is  rather  course;  the  hones  of  tlie  chest  are  suihII;  the  long 
hones  arc  slender,  while  llicir  cjjijdii scs  are  lar^e;  the  forehead  is 
hrouil  and  [intrnineMt.  ihe  lips  full,  the  idie  irusj  thick,  the  Icclh  curious, 
the  lt)Wer  jaw  lijilil  ami  ihiii,  flic  Imir  line  and  often  of  a  li^ht  hue.  the 
eyelu.tliea  loii^,  ihc  cjehrows  iin-lied  iinil  ort<-ii  heavy  udiI  llie  chest 
flat.  In  this  iliatliesin  the  inirrition  is  jioor  -in  that  inllaniiniilions  are 
usuall>  slntftfi^lu  discuses  of  (lie  linncs.  uiid  forins  of  lulierculosis  are 
apt  lo  he  more  severe. 

In  the  iirn-iiii--'  (iieiiri>|iiiiliir-i  rlillllM■•.i^  wi'  si'c  siniill.  active,  restless 
liciiins.  with  siiiiill  lioiics  and  lari;c  ntiiscles.  Tlicy  arc  full  of  energy, 
uiiil  carry  mi  hiruc  lin>incss  o|icriilion-.  nr  oilier  aniliiiioiis  iimlcrtakings. 
The  feutiircs  are  wcll-iornied  and  llie  eye-,  active.  .Siicli  ly|>es  readily 
'  l)e<-i)iiic  the  victims  of  overwork,  dyspepsia,  and  early  hreakinfi  dow*n 
of  (lie  ner\ous  system.  They  pi>s>e>.s  iiliosyncnisiL's  tovMird  drngs, 
parliciilarly  opiates. 

Ill  person^  of  the  \iiIioitn  diiilhcsis  we  liiid  a  dark  skin,  liark  hair, 
nuiddy  conjiiiictiva.  They  arc  usually  not  well  nourished.  Tlii-ir 
ilittestion  i>  poor  and  lliey  arc  suhji-cl  to  a.ttiiek.s  of  so-called  liilionsness. 
.Sick  lieiidachcs  are  coinriinn.     I''atiKiie  is  imt  Imrnc  well, 

111  the  lijmiihiilif  diathesis  there  arc  lack  of  ener^v  ami  shlK],'ishncss; 
sneli  persons  arc  nnalile  In  kee]i  ii|)  in  the  ucar  and  tear  of  life.  They 
are  iisnnlly  pallid  and  have  soft  nnisi'le>. 

Caoh«la.— This  is  also  to  lie  noted.  It  arises  from  the  ravajies 
of  diiieHNe,  es|KTially  when  the  mnnher  of  the  red  cells  of  the  blood 
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is  reduced  and  the  hemoglobin  diminished.  Cuche-xia  is  caused 
esperially  by  syphilis,  cancer,  and  chronic  malarial  poisoning.  In 
canter  of  some  parts  of  the  digestive  apparatus — and,  indeed,  in  all 
forms  of  chronic  disease  of  the  digestive  tract — a  cachexia  develops. 
The  anemia  from  poisoning  witli  lead,  arsenic,  and  other  metallic 
poisons  produces  an  ajipcaranLe  to  which  the  term  cachexia  haa  also 
been  Jipplicii.  iilth(iiii;li  in  tnith  it  only  resembles  that  state. 

Sti^nuta  ot  Degeneracy.  -As  a  result  of  the  careful  studies  of 
I^mbroso  und  ulliers  ue  have  learned  that  certain  altenitiims  in  the 
structure  of  the  body  are  fri'quently  associated  with  disturbances  in 
tlie  mentality  of  the  individual,  or  the  capacity  of  resistance  and 
assimilation  of  the  individual  tissues.  Naturally  the  significance  of 
these  stigmata  varies  considerably  in  different  individuals,  and  they 
should  be  regarded  iis  suggestive  rather  than  decisive. 

Anomalies  in  the  general  growth  include  dwarfism  and  giantism. 
Dwarfism  may  be  of  various  types,  the  most  inijiortunt  being  the  true 
dwarf,  in  whom  all  portions  of  the  body  are  small;  the  rachitic  dwarf, 
in  whom  disliiKt  aimmalie-i  in  llit-  iikeU'lon  occur;  the  cretin  or  dwarf 
of  congenital  myxedema,  (iiants  also  may  be  of  two  types:  the  true 
giant  and  the  acromegalic  giant.  Most  of  ibeae  varieties  are  really 
tyjies  of  disease.  The  modification  of  growtli  may  affect  only  certain 
parts  of  tlie  bfiily.  The  bead  may  be  alinormally  large  or  small  without 
any  distinct  evidence  of  disease.  A  more  characteristic  stigma  is 
excessive  elongation  of  the  arms,  approximating  the  simian  type,  or 
imperfect  de\'elopment  of  the  lower  portion  of  the  body;  small  thin 
leg.i  associated  with  a  we!  l-d  eve  loped  torso.  Not  infrefiuently  we 
notice  in  otherwise  well -<  level  oped  ])erson5  that  the  chest  is  abnormally 
narrow — that  is,  the  thorax  as  a  whole  is  poorly  developed.  This 
may  Itc  a-ssociated  with  the  congenital  hypoplasia  of  the  cardiovii-M'iilar 
system  described  by  \ir(rhow.  Tfie  more  pronounced  forms  of  degen- 
eracy cannot  but  affect  the  health  of  the  individual. 

Other  stigmata  of  degeneracy  consist  of  alterations  of  the  ears: 
absence  of  the  lol)e,  absence  of  the  antihelix;  position  of  the  external  ear 
with  relation  to  the  head,  so  that  it  stands  out  almo^t  perpcmlicnlarly; 
presence  of  a  small  point  upon  the  helix,  a  vestige  of  the  animal  type; 
adherence  of  the  lobe  to  the  side  of  the  head. 

Abnormalities  of  the  eyes:  they  may  be  unusually  close  together  or 
far  apart;  placed  at  ilifferent  levels;  tlic\  miiy  present  various  chjingea 
in  the  ocular  muscles.  Kveii  the  growing  together  of  the  eyebrows 
is  looked  upon  as  a  slight  stigmn  of  degeneracy. 

Excessive  breadth  of  the  nose,  imperfect  closure  of  the  nostrils, 
marked  deviation  of  the  septum,  all  these  anomalies  are  included  in 
this  category.  In  the  mouth:  various  irregularities,  such  as  wide  separa- 
tion of  the  teeth;  abnormal  development  of  the  canines;  the  prognathic 
or  agnathic  jaw;  high  arching  of  the  palate;  cleft  indate-are  all  found 
more  frequently  among  persons  otherwise  degenerate  than  in  normal 
individuals. 
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In  tlic  hands:  supernunKrary  digits,  exaggtralwl  vtrbbing  of  the 
fingers,  or  the  so-called  cleft  hand,  that  is.  s«-piiration  of  two  of  the 
lueuioirpul  i)i>[ic5,  have  l>een  noted.  Similar  anonudie^  have  been 
cit«irril>ed  in  the  feet.  Hypospadiiis  and  rpi^padias.  almomially 
siiiall  size  of  the  fxtcniul  gt-iiilalia.  are  supposed  to  he  (|uitt-  charao 
teri-itie  features.  Anomalies  of  tht-  hair  nmsisl  in  abnormal  Rfowth 
upon  the  forehead,  upon  tht-  hack,  following  the  course  of  the  spine, 
or  ejwf-tsive  irregularities  of  tlic  hairy  growth  on  oihvr  ports  of  the 
body,  Delayed  pulM-rt> ,  ur  tlic  persistence  of  the  infantile,  or  devcl- 
c^iiM^t  of  the  contrasexual  ty]K' — lliut  is.  the  feminine  type  in  men, 
anri  the  masniline  type  in  women,  are  also  examples  of  degenemte 
tendencies, 

Tb*  AttitDde  and  Gait  of  the  Patient.— The  attitude  of  the  patient 
give<i  information  a.^  to  his  physical  vigor,  and,  to  a  certain  extent, 
of  hi*  alertiM-vt  rd  mind. 

DAeiibitai.-  The  attitude  or  the  patient  In  hetl  i.s  often  .significant. 
lie  «in;  i«.-«ume  the  artitf  ilarsnl,  or  the  side  pimtiiin,  with  the  body 
srrangcfl  so  that  it  is  c<iniforljiMc  and  n(ii'(Jii>trained,  Then  slight 
inditiMtsttion  only  is  present.  On  tlic  other  hand,  the  nitle  jiosition, 
ih';  rlorftil  position,  or  the  upright  ur  m-iui'i'iirujlit  position  ma^-  be 
KMuniert. 

Nidf  Ponil'utn.  A  patient  with  acute  pleurisy  or  pneimionin  will 
lie  on  the  alTected  >idi-,  so  jis  tii  lindl  its  motion  as  nniih  ii.s  possible. 
If  effuHiiint  are  pr«rsent.  by  lying  tin  the  side  of  llie  ctru.-iion,  pressure 
i»  rctnovwl  from  the  heart  and  llie  uinilVccteii  linig  an  obvious  advan- 
tage. Al  limi-«.  in  ease  of  thoracjtr  aneurysm,  ur  of  movable  thoracic 
tumoni.  if  situateil  on  one  side,  tin-  piitii-ul  «ill  Vn-  on  the  side  which 
i»  the  wat  of  the  diM-iiM-. 

Dorml  I'lmilioH.  When  the  ]in>ition  is  jisMiincd  in  grave  disease 
it  is  called  passive  dorsiii.  because  it  is  often  assurneil  without  volition 
of  the  patient,  In  grave  cases  of  typhoid  or  other  low  fevers  the  patient 
lies  u|>on  tlie  back  iind  sttnu-.  a  marked  tcndiiKx  to  >lip  down  in  th« 
berl.  A  lieallliy  litiby  a  few  tnrmtlis  old  firid-v  niolion  jtn  idniojt  ceaseless 
delight;  in  mcliiti-.,  on  ilu-  eurilriirv,  tiie  liltle  |iiilifnl  lies  as  quiet 
asi  possible,  even  nfraining  from  iryiiig.  bicausc  all  niolioTi  is  painful. 
In  cerehro:*pinal  ineniiigiti%  the  lieail  isdrawii  Imckward  and  dmvnivanl. 
and  the  muscle.i  at  tlie  back  of  the  tick  iiri'  rljiidly  cniiiriii'ted. 

In  acute  di'-ejise  involving  tht-  iirritoni'Niu  or  n<'it;hboririg  organ.s. 
such  as  ftcut<'  getieral  peritonitis,  iipf  icndicitis,  i>r  siilpintiili.--,  the  patient 
lies  on  the  buck  with  the  legs  iicwil  upon  the  thighs  and  the  tiiighis 
upon  the  alirloincn.     .Morion  is  avoided  as  nnieh  as  possible. 

LnliTiif  I'lmHiiiii,  The  liitrTid  or  <h>rsiil  iiii-»ilioii,  will;  legs  ilniwn 
Up  iiiid  trunk  and  head  bent  over  In  irieet  iheni.  is  assumed  in  hepatic 
and  inlesliiiat  mlic  iind  durinK  the  throo  of  labor. 

Thi-  Semi-iiiirighf  iir  V iiriijlil  SiUiuij  I'lmiian.  In  an  acute  attack 
of  asthma  the  patient  is  found  sitting  up  In  bed.  or  in  a  chair,  possibly 
by  un  open  window.     The  patient   sits  with  the  chin  raised  and  the 
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head  erect,  the  handii  grasping  the  arms  of  a  chair  or  the  her]rlothin>r, 
so  thill,  by  fixing  the  chest,  tin-  accessory  rimsclcs  of  rcspirntioii  can 
he  of  the  Rrentcst  assistance  in  supplementing  the  riiiiphraRm.  In 
emphyseniH.  in  its  hito  stages,  or  when  cnniplicHteil  with  hroncliilis 
ami  asthma,  the  same  position  is  assumed  almost  constantly, 

III  periranlili^i  with  effusion,  in  large  plennil  effusions,  am!  in  advanced 
heart  disease  with  anasarca  the  patient  is  nnahle  to  lie  down  on  account 
of  the  smothering  feeling  which  the  recnnibent  position  induces.  In 
diaphragmatic  pleurisy  tlie  position  assumed  is  very  cfiaract eristic — 
the  erect  sitting  [Mstiire,  with  th(!  hody  leaning  forward  and  laterally, 
to  relieve  the  pain. 

The  Prone  pMition. — The  patient  is  found  I>'ing  upon  the  abdomen. 
It  gives  relief  tu  ahilorainal  pain  or  lo  colic  of  any  form.  The  jtain  of 
an  nicer  of  the  stomach,  or  aneur.vsm.  or  of  caries  of  the  vertebrre  may 
be  thus  mitigated. 

Vjiclan-iificd  Pimiions.  —  Irregular  or  bizarre  positions  arc  usually 
a»!tnmed  tn  alTcdions  of  the  nervou.H  system,  particularly  in  hysteria. 

In  tetanus  opisthotonos  occurs.  The  body  is  supportei!  on  the 
head  and  heels  and  the  trunk  is  arched  upward,  because  of  tonic  con- 
traction of  the  spinal  muscles.  In  strydminc  poisoning  with  tonic 
eon\iil.sions,  the  same  position  may  he  assumed.  Eniprosthotonos,  the 
converse  position,  in  which  the  body  rests  on  the  forehead  and  feet,  is 
occasionally  a.ssumed  in  tetanus  and  also  in  strychnine  poisoning. 

Restlessness.  This  may  occur  on  account  of  pain,  or  because  of 
irritation  or  anemia  of  the  nerve  c-entres.  In  cases  of  moderate  cerebral 
hemorrhage  and  of  shuck  there  is  great  restlessness.  In  profuse  liem- 
orrhage  the  resulting  cerebral  anemia  nianife.sts  itself  in  restlessness, 
witli  sighing  and  gas])irig.  In  chorea  there  is  more  than  restlessness — 
there  is  constant  twitching  of  muscles  with  jerking  from  one  side  of 
the  hmly  to  the  other.  It  is  a  remarkable  .i^mptoni  of  the  active 
period  of  exophthalmic  goitre.  In  cerebral  meningitis  the  patient 
tos,ses  from  side  to  side  or  lies  with  the  head  retracteil  and  ])res3eil  deeply 
into  the  pillow.  In  hysterical  convulsions  the  patient  tosses  wildly 
to  and  fro,  screaming,  laughing,  or  crying;  or  coma  may  be  mimickeil. 

Gait.— An  irregular  gait,  a  limp  or  hobble,  miiy  be  due  to  a  painful, 
weakened,  or  injnreil  Hnd),  The  gait  is  .sometimes  exceedingly  char- 
a<rteristie  in  nervous  <li»cascs.  Tlie  hemiplegic  ]iiilient  advances  the 
sound  limb,  and  then  brings  the  other  up  to  it  by  lifting  the  pelvis 
and  swinging  the  paralyzed  IithIj  around  by  a  nuivement  of  (ircum- 
duction. 

In  iocmnntor  ataxia  there  is  uncertaintv  in  the  gait,  wliicli  nuiy  be 
felt  oidy  by  the  patient  or  may  be  apparent  also  to  the  observer. 
There  is  irregularity  in  the  line  of  progression,  or  the  movements  become 
very  jerky  and  erratic,  .^s  tlicre  is  very  little  motion  at  the  knee, 
becauHe  it  is  spasmodically  braced,  the  pelvis  is  slightly  tilteil  until 
the  foot  is  reh'iJseil;  the  ftiot  is  then  raised  unncce^isariiy  high,  jerkeil 
rapidly  forward  and  outward,  and  brought  down  with  a  snd<len  stamp, 
or  flail-like  action,  on  the  heel.    The  patient's  centre  of  grnvity  under- 
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goes  jjcvt-raJ  changes  at  each  3tci>,  so  that  he  swings  from  side  to  siJe, 
He  cannot  walk  in  the  dark,  and  »t  a  later  stiigc  requires  the  aid  of 
i-aries  to  prevent  him  from  faUiiig  forward.  Tlie  ao-called  steppage 
gait  is  somewhat  akin  td  the  gait  of  ataxia  extrpt  the  toes  are  dragged 
as  a  result  of  the  foot-drop  that  is  present  from  the  aecompan>iiig 
peripheral  neuritis  of  the  external  po]>ltteal  nerve. 


Fro.  8 


Fia.  0 


Spuatlr  parn^lcaiu.  cruwlt'iiiii'd 


Hjmirrleiil  in-liisin-iihuin. 
(l,l.>ycl.  I 


In  iiitrali/.ii.H  iiyittins  tlie  iiUitnile  and  gait  of  llie  piilifiit  jrc  pcenliiir. 
The  head  uiid  body  are  thrown  forwaril  and  fixed  in  that  po.iition; 
the  arms  arc  ^.linhtly  ahdiirti-d  suul  partly  flexed,  the  hantls  heing  iu 
the  position  in  vvhicli  a  prn  is  lii'KI  i>r  a  pill  rolled.  Tlie  legs  are  also 
hent  at  the  knees.  Tin-  ii'ih  is  IVslioiiting-  -llial  i^  to  .-,!iy,  each  .-^tep 
becomes  inure  rapid  tluin  tlie  pre-eeding.  until  llie  patient  is  prexented 
from  falling  only  by  catching  fmld  of  ftoinetlung- 

In  xiti^ilu-  iiimipltgin  the  palii-nr  walks  with  two  sticks.  !!.>  leans 
on  the  left  one,  anlies  tin-  back,  and  tlieii  Hfts  the  pelvis  ami  the  riglit 
limb  us  far  from  ibc  i;roinid  a»  i>ossible,  I'lit  ■runiot  quii<-  di.iir  it. 
The  leg  is  rigid  and  the  fool  dragged  around  in  a  scmieirele.  The  toe 
has  u  marked  tendency  to  stick  to  the  grouixl,  and  is  brought  forward 
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with  a  sweeping  aound.  The  knees  have  a  tendenc^y  to  interlock,  and 
the  foot  that  is  brought  forftard  is  apt  to  cross  in  front  of  the  other. 

In  disseminated  sclerosis  the  gait  is  somewliut  jerky  and  resembles 
the  gait  of  ataxia  or  of  tumor  of  the  cerebellum. 

Cross-leggnl  Progreifsion. —This  form  of  gait  is  seen  in  children  with 
spastic  paraplegia,  and  occurs  because  of  contracture  in  the  calf  muscles. 
When  the  child  begins  to  walk,  one  foot  gets  over  in  front  of  the  oilier. 
Sometimes  a  swinging  oscillation  of  the  body  occurs,  which  may  persist 
throughout  adult  life. 

The  gait  of  piiciiduki/perirophic  muscular  paralysis  is  known  as  the 
waddling  gait.  This  osi'i Hating  character  is  as:sumei[  in  order  that  the 
body  be  so  inclined  "as  to  bring  the  centre  of  gravity  over  each  foot 
on  which  the  patient  successively  throws  his  weight,  because  the  weak 
gluteus  medius  cannot  counteract  the  inclination  toward  the  leg  that 
is  off  the  ground  unless  the  balance  is  exact"  (Gowcrs).  The  position 
assumed  in  getting  up  from  the  floor,  as  dcscribH  by  fiowcrs,  is  patb- 
ognomonie.  The  patient  turns  over  in  the  all-fours  position,  raises  the 
trunk  with  bis  arms,  resta  the  tnnik  upon  the  extendcil  hands,  then 
extends  the  knees,  pushes  back  with  the  hands  until  he  can  grasp  one 
knee  with  the  corresponding  baud,  then  gra-sps  the  other  knee,  and 
pushes  up  the  trunk  by  grailually  raising  the  point  of  support  for  the 
hand  upon  the  thigh. 

Tlie  swuying  gait,  like  that  of  a  drunken  man,  is  significant  of  cere- 
bellar disease.    (See  Station.) 

The  gait  of  paramyoclonus  multiplex  and  that  of  Thomsen's  disease 
are  also  peculiar.     (See  Muscles.) 

Station.  —  Astasia  axi>  Akasla. —These  terhis  are  employed  to 
define  the  loss  of  power  of  standing  and  of  walking  respectively,  without 
paralysis.    Hysteria  is  the  most  common  cause, 

Alaxif  AsUutin  in  Tabrs  Ddrnniii. — The  inability  to  stand  is  observed 
either  with  (1)  the  eye.i  closeil,  or  i2)  with  (lie  eyi's  rijiiTi  and  the  toes 
and  heels  in  contact,  or  (3)  with  the  eyes  open  and  the  feet  apart. 
The  latter  occurs  in  the  highest  degree  of  ataxia,  and  may  be  followed 
later  by  complete  loss  of  power  of  standing. 

Sicaifing.—K  a  healthy  jicrson  stands  with  the  eyes  shut  and  the 
feet  close  together,  the  body  will  sway  sllghtlj'.  In  a  patient  with 
locomotor  ataxia  this  swaying  is  greatly  exaggerated. 

In  pseudohyiiertrophic  panJjsis,  when  the  patient  stands,  there  is 
that  extreme  curvature  of  the  spine  known  as  lordosis.  In  the  later 
stages  of  this  aifection  there  is  [loslerior  or  lateral  convexity  of  the 
spine  with  astasia.  In  paroxysms  of  Meni&re's  disease  loss  of  the  power 
of  standing  may  be  ab.soIute.  The  patient  may  be  hnrleil  to  the  ground 
and  be  quite  unable  to  rise  or  sit  up.  In  disease  of  the  middle  lobe  of 
the  cerebellum  swaying  from  side  to  side  in  wide  oscillations  is  observed. 
The  appearance  is  like  that  of  a  drunken  person.  While  the  walk  is 
peculiar,  the  patient  can  usually  sit  iij). 

The  Nutrition.— The  nutrition  of  the  body  is  estimated  by  the  color 
of  the  skm,  the  amount  of  subcutaneous  fat,  the  degree  of  muscularity, 
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aiitl  the  size  and  shape  of  the  osseous  system,  llenee,  we  estimate  the 
degree  uf  physieel  devehipuient  of  tJie  iiulividinil  hy  Uie  size  uiul  weigiit, 
by  the  nutrition  of  the  muscles,  and  by  the  state  of  other  tissues.  The 
reeo^nitinn  nf  ninhiutritinn.  as  .slinuii  in  hirk  of  niiiNele  tone  nnd 
diminution  of  weight,  is  often  sufficient  to  point  the  way  to  suceessfiil 
treatment  by  h\gienic  methodn. 

Siie.— Sueh  expressions  as  stout,  span-,  slender,  thin,  tall,  and  short 
are  used  to  denote  variations  in  size  from  the  recoRniKt'd  normal  stand- 
ard. "Stout"  usually  expresses  an  inerciise  in  girtli  and  a  niiKierate 
excess  of  flesh  over  the  normal.  In  some  ea.'^s,  espoeially  in  women, 
stoutness  is  nseii  lis  an  eiiphenijsni  for  n.irinilency,  Iml  not  often  for 
that  excess  of  fat  properly  called  obesity.  -\  tendency  to  take  on  flesh 
after  the  aj^e  uf  fort.\-f!ve,  es|iecially  if  the  person's  oe<'upBtioii  \s 
sedeiitary  and  his  habit  of  IkmIv  inactive,  is  not  to  be  re^anicd  as 
fiivoratile.  IVrsons  who  are  tiill  and  thin,  with  a  long,  luirrow  thorax, 
especially  if  they  Inive  become  tall  rapidly  afler  puberty,  are  commonly, 
looked  upon  as  ilelicjitc,  and  as  e.■^pt-eially  liahlc  to  tnberenlosis  in  their 
earlier  years  of  life. 

Some  patients  have  an  ii]>pcarnnee  which  Is  wdl-descrihed  and 
understood  by  the  woril  spare.  The  figure  is  eoriipiii'll\  put  together, 
with  small  bones  and  a  scanty  allowance  of  fat,  and  there  is  a  tcndeney 
to  leainiess  rather  to  nanalness  of  birtn. 

In  still  others  musele  ami  bone  iireilmninati'.  and  the  figure  is  apt  to 
be  angular,  as  in  those  ilescrihed  ns  wiry.  Tlie\  arc  often  possessed 
of  great  muscular  power  ami  resistance  to  strain  iuid  ilisease. 

In  estiTriatiag  the  jiatient's  si/f  and  u eight,  il  is  ini]iortanl  to 
as(*'rtain  if  he  has  regular  habit  of  taking  ou  llesh  at  certain  periiuls 
of  the  year,  or  if  the  obe.sit\'  has  developed  -smldenlv'  or  followed  acute 
disease. 

Weight. — 'i'he  weight  alfonls  a  precise  estimation  of  the  si?:e.  While 
the  eye  can  estimalc  ai>!iro\iTTiatcl\'  the  wcigiit  of  the  body  and  the 
degree  of  emaciation,  the  pii\sicijin  .■•liinild  make  it  a  rule  to  ascertain 
the  weight  acenratel\  hy  means  of  scales.  Tlic  relatii>ri  of  body  weight 
to  height  is  of  importance.  It  is  alsn  imiiortant  to  know  the  average 
weight  of  tile  individual  at  ilifl'crent  |)eriod>  of  life. 

Iluichinson's  tabic  cnalilcs  us  to  judge  the  average  weight  of  a  healthy 
mail  of  a  given  height: 

A  mud  of  i  II.  6  in,  to  A  (U  0  in.,  nuEiii  <o  Hviuh  nbnui  ti^.'JO  (lotiDijii 

A  niiin  o(  5  n.  Oin.iijAft,  I  in..  chikIii  tn  wiuli  iiliuui  ll.V.VJ  ii'mmU 

.\  liiliD  vf  a  fl.  -  in.  lit  .">  ft.  3  ill,,  oiiiciil  U\  ufiyii  'ihitul  1^7  st»  t^oEiiulh 

A  luuii  uf  .'■  [I,  -I  ill.  Ii>  .1  ft.  5  in.,  r>ii|i1i<  ri>  ivi-iuli  iilnnil  ni'l   17  [i'HiihIs 

.\  niBn  of  5  (<.  I)  111.  TO  ,1  It.  7  ill,.  I'lishi  I'l  «i'iul>  iiUiiii  til  id  iiiiiii»li 

A  nmij  of  ii  fl.  S  in.  tii  'i  (l.  1)  in,,  (uiiilii  '<>  ivtn^li  riliiml  1.'i7  7t\  poun'li' 

A  innn  of  !i  (i-  lU  in,  (u  fi  f(.  II  in  .  uuiht  to  wi.-ii>li  iil-uui  ITU  Ml  luiunK-i 

A  mnn  of  &  ft.  1 1  in.  lo  U  fi.  0  in.,  fiimlu  lo  wi-luli  nl-jiil  177  M  iinuiiJs 

LfHta  of  M'eiyhl. — The  qia-stinn  of  weight  is  an  important  one  in 
di.sea.se.  In  the  course  of  wasting  disca.ses  \\v  learn  the  ell'ecl.-,  of  treat- 
ment, r)r,  on  the  other  hand,  the  march  of  disease  in  spite  nf  treatment. 
In  obscure  eases,  as  in  suspected  tnhcrctilosis,  [jersij.lent  loss  of  Hesh 
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is  a  grave  (fiaKno3ti<?  and  prognostic  sign.  After  acute  disease,  if  the 
pfttient  is  weighed  every  week,  the  onset  of  insidious  sequelie,  as 
tulMrreulosis,  may  be  detccteti.  Flesh  is  lost  in  almost  idl  diseases, 
acute  or  chronic;  but  it  becomes  of  special  diagnostic  moment  in  the 
latter.  It  is  most  noticeable  in  tuberculosis,  nincer.  cirrhosis  of  the 
liver  and  kidneys,  diabetes,  in  anemias,  and  in  cachectic  conditions 
due  to  prolonged  suppuration  or  chronic  tiiarrhea,  especially  amebic 
dysentcrj'.  In  gastric  neurasthenia  and  anorexia  nervosa.  If  emaciation 
is  pposetit,  ascertain  its  iletrree,  its  rate  of  development,  and  its  possible 
relation  to  unusual  mental  care  or  to  acute  disease.  Slow  progressive 
emaciation  is  of  serious  nxmient.  Again,  while  loss  of  weight  attends 
all  diseases  of  the  digestive  tract  wliich  interfere  seriously  with  luitrition, 
it  progresses  more  rapidly  anil  steadily  and  attains  a  greater  degree 
in  malignant  disease  than  in  functional  ur  other  diseases. 

False  Increair  of  Wright. — In  «x!rtain  eases  of  great  anasarca,  in 
nnilignant  rliseitses  oF  the  abdnmi-n,  especiaily  luige  c>'sts  of  the  ovary 
in  women  and  sarcoma  of  the  kidney  in  children,  there  may  be  actual 
increase  of  weight  due  to  the  iiccumulal  (on  of  fluid  or  to  the  new  growth, 
though  the  rest  of  the  IkkIv  is  manifestly  emaciated. 

ll'eiiibt  ill  ChiUlren. — In  babies  and  children  fat  is  more  likely  to 
be  a  sign  of  gotxf  health  than  in  adults.  N'evertheless  the  quality  of  the 
flesh  is  to  be  taken  into  consideration.  There  are  far  and  flabby  babies 
and  children,  and  there  are  others  who  are  fat  but  whose  flesh  has  a 
firm  solid  feel.  The  former  often  gain  and  lose  Hesli  rapidly,  and  when 
ill  do  not  appear  to  have  much  resisting  power.  In  fact,  by  the  weight 
alone  can  we  judge  of  the  normal  growth  of  the  cluM. 

Muscular  Development,  ^Palpation  shows  whether  the  muscles  are 
flabby  or  relaxed  and  large  or  small,  firm  or  ela.-^lic.  General  lack  of 
nmscular  develupment  or  muscular  weakness  Is  an  important  sign  of 
malnutrition  and  may  explain  the  nature  of  many  symptoms.  The 
muscular  weakness  can  be  apprnximately  estimated  by  the  degree  of 
firmness  of  the  muscle.  Weakiiess  of  tlie  muscles  of  the  spine,  with 
resulting  curvature  or  inability  to  keep  the  erect  posture,  is  sufficient 
cause  for  the  occurrence  of  neuralfjic  pains  in  the  course  of  related  nerve 
trunks  and  for  the  displacement  of  organs  within  the  thorax  or  abdomen, 
often  causing  functional  disturhance.  Forms  of  indigestion,  from 
sluggishness  of  secretions,  particularly  of  the  bowels,  follow  in  the 
wake  of  muscular  debility  and  pnss  away  as  the  muscles  regain  their 
tone.  Moreover,  weakness  of  the  abdominal  walls  and  separation  of 
the  recti  muscles  or  diastasis  favor  dropping  of  the  liver,  stomach,  and 
other  organs,  causing  visceroptosis  with  its  train  of  s,\Tiiptoms.  Atroph.v 
of  muscles  occurs  beeau.se  of  disuse,  because  of  sedentary  occupation. 
or  of  a  life  of  ease  and  luxury,  with  excessive  feeding. 

Increase  in  Wright  and  Siir. — Increase  in  weight  and  sine  then  may 
be  due  to  changes  in  (1)  the  skeleton;  (2)  the  uniscles;  (3)  the  adijiose 
tissue;  (4)  the  subcutaneous  connective  tissue  as  a  result  of  accumula- 
tion.s  of  pus,  bhuMi,  or  serum;  f-"))  to  change  in  size  of  internal  organs; 
(fi)  to  new  growths  of  or  fluid  accumulations  in  the  body. 


CHAPTER  X 
KXAMINA'I'ION  OK  TlIK  FACE.  HEAD,  AND  KECK 

THE  PACE  AND  ITS  EXPRESSION 

Till':  fixf  b  H  mirror  in  wliiclt  nrc  rcflcctwl  nil  dcgrtTS  of  ill  hvaltli 
rrt*m  tlinl  «  hith  aiiiimnts  niily  to  trmporary  indisposition  and  depression 
tl|t  to  tin-  Knivi-Nl  ciii-lii'xid.  ^Itifi'ovor.  tlir  fmv  tells  of  the  preseiit-e 
or  nlwt'iiir  of  ptiiii,  nn<l  to  »  i-crlnin  extent  of  its  eharacter, 

Th<'  liitf  Aii^lin  Fliiu,  Sr.  (ersvly  de5crilK-<l  the  viirioHS  npiK-arances 
of  llip  fiut'  ill  diM'tiM',  with  their  elinleal  sipiufiranee.  as  follows: 

TA*  /'ititV*  i>f  IttHtil  l^i»fiisf.—  \n  some  rase?,  of  aciite  albiitninuria 
HImI  i>f  elmmie  (t^irt-iKliyinntotis  nephritis,  piifliness  of  the  fsee  from 
ixli-ttm,  with  noltilile  |>Mllor.  n-nder*  the  ii-*]>e»-t  hi};hly  diagnostic. 

ikf  Multtriiil  I'miV.t.  I'lillor  of  tht-  face,  sallonnes?,  and  slight 
|>ullilvm*,  if  i^ttHl  tlm'MM'  y  exi-liulixl.  jNiini  to  malarial  disease. 

r**  /"nc*M  o/  CiintNiiMtti.  Xtiinlile  anemia,  a  waxj"  or  slraw-colorpd 
citmiilexioii.  Hnd  iiiort-  or  less  emiici.i!iiiii,  in  comhinalion,  rentier  the 
li»|H\'t  niMrketl  in  simu-  «-hm'>  of  mHlitniHnt  di^**:!**'. 

Yht  f'yj>A>>Hf  fuck-.*.  1(1  till-  niitltlle  ant]  later  periods  of  typhoid 
tvxtf  iho  i>miiteiiaiHv  i«  ofleti  dull.  Ivrvotted.  exprv^sMoleas.  "nus 
fueies  iiw>  1*0  prvMHit  jii  the  i j  phoid  state,  whii-h  is  itH-Jdent  to  disrase 
\nUer  lh*»  ivpht'iii     ^,  y,,  piieiitiuuiiii, 

rW  A'*-***  1/  .U-uti'  I'frtti'Hitu*.  The  npi^r  lip  nh^  so  as  to  expose 
ikt'  ftxvit  ttYth  )ct>  t-^i  au  (i>tH-ci  «  hicli  t-hamvtvrur?.  in  a  vvnain  pn^ior- 
tkw  \'<f  i«se».  »iute  |i*Tilt>ttiii<s 

r4*  AVnw  ,/  .li-»fc'  ?V<i«."«!.i  .i*J  Ilrriic  f fref.— Cif t  umMfibed 
twIuvMs  **i  i,<«ic  \*  U'lh  \4  the  i-fuvk'..  with  jit>niitli.  drfined  hofJefs,  is 
tlM4piM«.tie  >•/  «\-uiv  )uteuuh<Mi4i  If  11  t^  t>K-«:fvv\(  in  a  case  ni  rhrnaif 
p»>lteK'tt»r>  itbaNM-.  it  iifiK*iv»  the  M*-«ultoil  ticcttc  ft-v-vr.  aai  b  a  s^B 
it  vixx^nJa. 

t»  iW  6*1'*  «  t<ruunk;*K>  M»rtiu  *^i  >4^an:-uiiies  frpx-jivis  gCTn'lJna, 
cvnjouMx)  »ubi  vttl«r^iuv»ii  •.'i  th^  t\^t^*il^  K\t>  anii  fmi-i^^ct-:-  of  the 
Mkbr,  v-i  lhrfu^■^i\v  W"  th<f  alfivtfcHi  ko»'»n  as  <-v^:"aUr:;.v  foOl* — 

tW  T^iJ*  ti^  hi.  aad  t!hr  f \(fv?i<«.><t  iktM>tv^  i'!«iijT^mx'e-  Pu>  ■rin&M^' 
«^'k  tN\-«tr^  in  w«t<f  •.'«.-V!i  iff  txftUL-vi'itts.  itttvnwttettt  nr««r  aal  ■ 
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The  HippocToHc  Fades. — Thb  facics  denotes  the  moribund  »tate. 
The  skin  is  pale,  with  a  Ipaden  or  livid  hue;  the  eyes  are  sunken,  the 
eyelids  separated,  and  the  eornca  loses  its  transparency:  the  nose  is 
pinched  and  the  eyes  are  retracted;  the  temples  are  hollow  and  the 
lower  jaw  drops. 

The  Fades  in  Children.— InsptH-t'ion  is  even  more  important  in  the 
case  of  children  than  in  adults.  The  pale,  pinched,  weazenctl  face  of 
some  habies  who  have  snuffles,  ulcers,  or  striated  lines  at  the  corners 
of  the  niuiith,  and  look  pretnnliirf!y  ag:ed,  with  prominent  forehead 
and  a  depressed  nasal  bridge  and  rctrouss6  tip,  rharacterizes  inherited 
sj-philis. 

The  head  is  unusually  large,  with  flattened  vertex,  projecting  fore- 
head, and  open  fontaiielle  in  rachitis.  The  head  becomes  very  much 
enlarged,  the  eyes  prominent,  tin.-  lioncs  nf  the  face  remaining  small, 
the  expression  vacant  in  hydrocephalus.  The  dull  apathetic  expression, 
with  thickened  lips,  the  small  nasal  orifices,  and  the  gaping  mouth. 
are  characteristic  of  adenoid  disease  of  the  pharynx  with  tonsillar 
hypertrophy. 

The  thickened  lips,  the  protruded  tongue,  with  saliva  dribbling  from 
the  open  mouth,  the  flattened  nose,  witli  the  iiliolic  expression  and 
pallid  wax\'  skin,  are  easily  recognized  in  cretins, 

The  reil  swollen  face,  the  rediienerl,  weeping  eyes,  and  running  nose 
make  a  very  striking  picture  in  measles. 

An  irritating,  excoriating  discharge  from  the  nose  in  a  child  may 
indicate  the  existence  of  nasal  diphtheria. 

The  Fades  in  Nervous  Disease. — All  \'ftrietie3  of  mental  aberration 
are  reflected  in  the  face.  The  suspicious,  the  revengeful  look;  the  wild 
look;  the  plaintive,  depressed;  the  vacant,  listless,  peaccaljlc  look; 
all  come  to  be  recognized  very  readily  by  those  who  see  much  of  the 
insane.  In  hysteria,  expressions  of  varied  emotions  are  seen;  in  neur- 
asthenia, a  worn  and  weaned  ns[iecl  of  cciinilciutnce  is  noticeable. 

Spasm  and  Tremor. — Change  in  the  expression  anrl  appcanincc  of 
the  face  very  frequently  occurs  because  of  change  in  the  function  and 
nutrition  of  the  muscles,  on  account  of  central  or  peripheral  disease 
of  the  ner>'0us  system.  On  this  account  we  liave  facial  sjiasni  or  tremor 
in  convulsive  tic,  chorea,  epilepsy,  tetanus,  hvsteria.  or  as  a  result  of 
habit,  and  unilateral,  bilateral,  or  local  facial  paralysis. 

In  peripheral  fan/il  palmi  the  paralyzed  side  of  the  face  has  a  staring, 
vacant  expression,  owing  to  the  fact  that  the  eyelid  is  motionless. 
The  angle  of  the  mouth  on  the  affected  side  is  depressed.  The  whole 
paralyzed  side  is  devoid  of  wrinkles,  and  has  a  .smoolhcd-out .  glazed 
appearance;  the  cnntrnsl  with  the  normal  side  is  most  marked  when 
the  patient  smiles  or  frowns  (Fig.  10). 

In  glosmlabial  palsy  there  is  progressive  paralysis  with  tremulousness 
of  tongue  «nd  lips;  progressive  failure  or  articulation,  and  dribbling 
of  saliva.  Sometimes  ihc  patient  is  able  to  open  the  lips,  but  unable 
to  close  them  without  the  aid  of  the  fingers.    Tlie  mask-like  expre.ssion 
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r»f  imniolitlity  in  jjaralygu  agiiunM  has  Ijmii  df^crilMxt  as  Purkin^n's 
tiiank. 

Fwuil  brmiiitrDphy  is  a  jicniliar  ufrvt-tiori,  chiirucU-rizciJ  (>y  prngresstve 
WANtiiiK  <if  llic  Ikiik'm  »[kI  .•«)ft  tisHiii-^  of  one  side  of  the  face.  The  dbeasc 
in  Fiirc;  i(  li(-{;iiir«,  u.s  ii  rule,  in  ehildhuutl.  Init  niity  develop  in  later  life. 
Tlie  |ml  lent  liHik.t  aH  if  the  faee  were  made  up  of  two  halves  from  difTer- 
piit  persiiiiM.  It  rimut  not  In-  mistaken  for  the  fami  as\mnietri,-  which 
in  a^noi'iiitt'tl  with  rniineriiiiil  wry  net-k.  and  is  distinguished  by  con- 
traction of  the  sterniinmstoid  muscle  from  birth  (Fig.  11). 


Kiu,  Iti 
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(*nm|<l«t<<  Inciiil  iintny.    ISilli'iit  iiniil>1i>  lu 
rloai'  i-)f  ul  lliu  hITitIihI  aliti-.     i  Ili'h'Ulii.l 


Vne'iiH  tiriiiiacraptiy.     ([.iinnn.) 


Color  of  the  Fftce.  V  full  aiiininl  «>f  ilic  (-i>Iiiri>i:i\eii  in  the  chapter 
ilcM'ti-il  to  l!ii-   \]'|"'iiriHn>-  "f  llie  Skin 

Contour  o(  Uiii  Tiktt  and  Hvad.  'I'lir  i-lmnin-H  in  eontmir  in  arro* 
MtyoJ.v.  nn-hititi.  mid  tvliilix  •{/(••rmmiy  iire  iliMTihiil  in  the  eh  a  pier  on 
Itunnt  nitd  .hiiiil>  In  tri-riaii  llie  ihiinii-teri>iic  leonine  i-oumenance. 
/iiciVji  Inmlinit,  i«  the  h->nit  of  the  ttiInr'Hii  i>u():rnuih>  ahout  tlie  ryes 
mu)  fo»\'he«d.  Tlie  outline  in  I'ltirr-lrmn.  ,«/«ir.fc/ir  rrrlitii^m.  hifdn^ 
cefihitlM.  and  .Wrfm/i-fmi  nn-  deserilMil  else"  het^-. 

SwoUings  of  th«  Fko.  The  ftuv  i-  -iMillvn  iind  ttefonnrd  in  mumps, 
e^>M)Hlll^.  ;iii>l  Mimll)H>\.  atul  !■•  »  mmhrute  evienl  in  nten>Je$. 

ThepnHiiH'v.of  thee>ehilsuiuI|:eiwr»I>welUn!;of  llie  face  in  iiiia:««rca 
due  to  Uriicht"*  di>eii*e  mid  in  trH-litii«i>t>  xsill  U-  n-ferml  to  in  the 
cJwpler  on  Kdems. 

tHehar«»leri>tie  iipin-aramv  i>  llie  »wellinc  of  iIm-  fatv  in  olwtrueti\ie 
he*rt  or  lunj:  diM'»>«->  und  ui  the  >t«!(>nu<tlie  Mwjre  of  whoopini*  ixiti^. 

'reniiH>rtr\  '«ellin);s  urn*  Iv  *n»c  to  iir(ii-Mri«  i>r  an^oneiitotic 
nUtnn 
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Local  swellings  oceiir  as  follows: 

1,  Of  the  foreheiul,  in  glandors.  trichinosis,  and  thrombosis  of  the 
superior  longitudinal  sinus, 

2.  Of  the  v/iprr  jnw,  in  iiritriim  disease  imd  alveolar  uliscess. 
'i.  Of  the  lower  jaw.  in  ahcolar  ah&cess  and  actinomycosis. 

4.  Infrnnt  of  the  enr,  in  mumps. 

5.  Over  the  mustoid  prnrenii.  in  mastoiditis  from  ear  disease  and 
thrombosis  uf  tlie  lateral  sinn^. 

6.  In  the  cheekit,  in  gangrenous  stomatitis  and  in  obstruction  of 
Stenos  duct. 

Anthrax  ami  hoils  may  cause  swelling  of  any  part  of  the  face. 

The  Lips. — The  lips  are  usually  pale  In  anemia.  They  are  livid  in 
Cj'ftTiosis  from  chrimic  lilii);  !)r  liMirt  disease,  with  feel)le  eirculrilinn. 
Vesicles  iheri»es)  arc  apt  to  appear  upon  the  lips  in  conunon  colds. 
in  certain  febrile  diseases,  jiiirliculiirly  j>neumijnin,  and  with  many 
women  during  or  immediately  following  menstruation,  An  ulcer  due 
to  a  chancre  or  epithelioma,  and  nnuniis  patches  may  be  situated  on 
the  lips. 

A  child  with  hereditary  sy]ihilis  may  >how  ugly  fissures,  or  the  scars 
wliich  result  from  them,  at  tlio  angle  of  the  nmulli. 

In  facial  palsy  the  angle  of  the  mouth  on  the  paralyzed  side  is 
depressed  and  the  skin  is  free  from  wrinkles.  In  glosso-laliial-laryngeid 
palsy  the  Hps  tremble  and  twitch,  and  may  have  to  he  closed  with  the 
fingers  after  lliey  have  l>een  openwJ.  In  general  paralysis  of  the  Insane 
the  lijjs  tremble. 

The  Bloodvessels. —Tlie  vein.i  are  erdarged  and  tortuous  in  tumors 
of  the  neck,  thrombosis  of  the  lateral  sinus,  ami  in  vari<'<)se  aneurisms. 
The  temporal  arteries  are  prominent,  rigid,  and  Inrtnons  in  atheroma, 

THE  HEAD 

Abnormal  Movement.— Irregnlur  bizarre  movements  occur  in  clmrea. 
A  rln  tlimii-al  ijoiiding  spasm  of  the  head  occurs  in  hysteria,  in  the 
epilepsy  of  cliildhootl,  or  may  lu-  due  to  habit.  .Spasnimiic  jerking  of 
the  head  with  rotation  to  one  shoulder,  and  clcvatiun  of  the  chin  and 
rotation  of  the  fatr  tn  the  opposite  side,  occurs  i[i  spasmodic  loriiiollis, 

Abnormal  Fixation. — Spasm  of  muscles,  myalgia,  torticfdlis,  arthritis 
defi)rmiiri>,  scieriidcrma,  arid  rctrcipharviigeal  iilisccss  cause  more  or  less 
fixation  of  the  head.  In  tuberculous  disease  of  the  vertcbrie  the  head 
is  fixed  and  the  pain  is  relieved  hy  sujiiirirt.  Fi.vation  ami  retraction 
occur  in  meningitis,  in  tetanus,  and  in  stryehTune  poisoning. 

Enlargement. — Changes  in  the  size  and  shajie  of  the  head  arc  seen 
in  li'iiiilinxij'  nimra,  rarhilin,  nrronn'g'ih/,  o/ilcitr.i  ilcfiir'niiun,  which  arc 
diacuH.sed  in  the  chapter  on  the  Hones  and  .Ininis;  in  mi/^edema  and 
IrpTfiSii:  in  simrmlir  rrrtinixm  anrj  in  hyihnirjihnUm. 

Hydrocephalus.— The  enlargement  of  the  skull  ts  very  conspicuous, 
and  tJie  disproportion  of  the  cranium  to  the  face  is  striking.  The  cranium 
7 


98 


GENERAL  DIAGNOSIS 


19  roumled  or  globular  in  sliape,  and  the  fontflnelies  are  seen  to  be 
very  larKc  tense,  and  bulginn;  the  sutures  are  widely  si-piirated.  The 
disprn|i(irtioti  in  ^ixe  lietwcen  the  face  niid  hend  is  apparently  inereased 
by  the  projeetion  of  the  anterior  portion  nf  the  skulh  The  axos  of  tlie 
eyes  are  ilireeteti  downwnril,  and  they  are  partly  eo\ered  by  the  eye- 
lids beeimse  of  the  oblique  ilirertion  of  the  orl)ilaI  plates.  The  head 
is  supported  with  diftieulty.  The  eyeballs  roll  from  side  to  side.  Fre- 
quently there  is  strabisnnts.  The  skiti  is  stretdied  tightly  over  the 
cranium  and  the  hair  is  scanty.     The  veins  are  prominent  (Fig.  12). 


Fm.  13 


Cooepnilnl  bydroMiihnius.     I'Vmiil''.  tinrd  scyriitci-n  yvnr*.     'the  ihinncts  of  (lie  kair 
I'liiilil  hot  III'  [■•fn'^'Eiii-il.     idilKiiinl.) 


Diminutioii. -  Diniiiuition  in  the  .-ti/e  of  the  head  i$  seen  in  mioro- 
(vphiily  leireiinifereiue  less  than  seventeen  inches).  The  head  is 
iisuully  abnormal  in  shtipe. 

Sweats.  -  .Sweiuinj:  of  tin-  heiid  i>  of  foinniiui  oeeurrence  in  rachitis. 

The  Hair.  The  hair  often  indicalis  the  -.tate  uf  the  individual's 
nutrilinii.  The  ahiionnid  jirnwihs  ami  elmnjies  iii  the  texture  due  to 
local  parasitic  disease  will  not  be  referreil  to  Iiepc.  t'ndiie  and  rapid 
loss  of  hjiir  in  |>Htehes  i>  indii'ati\<-  i>f  ^\pllili^,    Thf  Imir  can  be  cusily 
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pull<?d  out  in  large  masses  without  cHusinR  pain.  This  falling  of  the 
hair  must  not  be  confounded  wilh  the  excessive  falling  out  which 
lakes  place  during  convaiescenc-e  from  acute  disease,  piirlicuhirly 
typhoid  fever,  nor  with  that  following  an  attack  of  gout  or  erysipelas. 
JjOSs  of  hnir  may  follow  severe  m-tiralglas  of  the  fifth  nerve. 

Color. — Early  gray  hair  may  go  hand  in  bund  with  premature  endar- 
teritis. The  term  "canities"  is  niiplied  to  the  diiuini^hed  development 
of  pigment.  Premature  gray  color  in  well-defined  patches  occurs  in 
ner\'e  lesions,  a.s  paralysis  nf  one  of  the  branches  of  the  fifth  pair,  and 
is  a  trophic  change.  Sudden  chi»nge  in  the  color  of  the  hair,  usually 
to  gray,  is  said  to  occur  at  times  under  the  influence  of  fright,  mental 
anxiety,  or  ileep  emotion. 

"Green"  hair  is  seen  in  brass  founders  and  workers  In  copper  mines. 
"Blue"  hair  in  laUirerfi  in  cobalt  mines  and  persons  employed  in  the 
manufacture  of  indigo.  Chemicals  applied  to  the  hair  change  its 
color — hydrogen  ])ernxide  bleaches  the  hair,  pvrognllic  acid  turns  it 
black . 

The  Fontanelles.  —  The  fontaiielles  in  a  healthy  child,  with  the 
exception  of  the  anterior,  close  during  the  early  weeks  of  life.  The 
anterior  fontanelle  closes  some  time  between  the  .nixteenth  and  the 
twentieth  month.  New  openings  or  fiuitanellcs  and  loose  bone  plates, 
the  normal  fontanelles  remaining  open,  are  seen  in  so-called  crnniotabea 
^a  condition  found  in  congenital  syphilis  aiid  rarely  in  rachitis. 

I'rominenre  or  /w/hcwa  nf  the  fontanelles  ma,\'  be  temporary  or  per- 
manent. Wien  the  former,  a  passing  fever  with  cerebral  congestion 
may  be  the  cause;  when  the  latter,  hydrocephalus  or  some  other  brain 
affection  in  which  there  is  incr<'as<^  of  intracraniitl  pressure. 

Deprenmon  of  the  fontanelles  oecurs  in  general  atrojihy.  marasmus, 
and  wasting  diseases  gencralh'.  In  collapse  it  is  of  grave  prognostic 
omen.  In  pneumonia  and  other  respiratory  affections  with  dyspnea 
retraction  of  the  fontanelles  is  observed.  The  former  affection,  with 
cerebral  symptoms,  is  thus  distinguished  from  cerebral  meningitis, 
in  which  the  fontanelles  bulge. 

Delayed  Closure.^-\H  rachitis  the  fontanelles  may  remain  open  up  to 
the  third  or  fourth  year  of  life. 

The  Bones. — The  hones  of  the  craniimi  may  be  thickeiieil;  they 
may  be  the  seat  of  jieriosfitis,  necrosis,  or  curies.  Nodes  and  painful 
doughy  swellings,  becoming  indurated  and  dne  to  periostitis,  occur  in 
syphilis.  Necrosis  and  caries  of  the  fnmlal  bone  are  almost  pathogno- 
monic of  syphilis.  Necrosis  of  the  jaw  bone  belongs  to  phosphorus 
poisoning.  The  mastoid  process  of  the  temporal  hone  is  frequently 
affected  in  middle-ear  disease. 

Examination  of  the  mastoid  region  should  include  the  ocnfritu- 
atlnntal  aTticulation,  Disease  of  this  articulation,  and  particularly 
tubcrcnious  disease,  c-auses  stiffness  of  the  necli  or  falling  forward  of 
the  head. 
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remission. — McEwen,  of  Glasgow,  has  fmiin]  tlint  In  cerebral  abscess, 
tumor,  ant!  also  in  m<-iiingitis  secondary  to  car  disease  a  higher  pitched 
percussion  note  is  heanl  over  the  iitVected  area,  ami  at  the  same  time 
the  percussion  n^sistaricc  is  increased. 


THE  NECK 

The  position  and  movnncnts  of  the  larynx  and  trachea,  the  thyroid 
Rlnn<l,  tiie  lyni|i]iatic  ),'liirids  (see  Chapter  XIV),  and  the  vessels  of  the 
neck  are  to  he  observed,    (See  Chapter  XX.) 

The  Larynx  and  Trachea.— These  structures  occujiy  the  median 
line  in  health.  They  may  be  deflecteci  to  the  riijht  or  left,  and  the 
detleciicin  is  nion-  readil\  noticed  ai  the  lower  part  of  the  neck. 
PsciidtMleUectioii  may  he  due  to  atr»phy  of  tiie  umsclcs  of  one  side. 
Tnie  deflcetinn  is  due  to  an  exteninl  gmwth  or  aneurism,  or  to  dis- 
ease within  the  thorax,  as  a  thoracic  aneurism  or  a  mediastinal  tumor. 
In  rhninii-  fibroid  plitliisi>  the  trachea  is  often  rirawn  over  to  the  side 
of  the  alTectctI  luni;. 

Movemsnta.  ^^'lu'rl  the  re>(piratory  movement  of  the  larynx  and 
trnchea  is  exii'ssi\'o  and  nssucjated  with  dy^pnea,  tlie  source  of  the 
dyspnea  is  of  iar>  uneul  oripn.  Trnchful  tii^K'"^-  "s'lally  determined  by 
piit|>iitiiin.  is  partii'uluriy  eliaracteristir  of  aneurism  of  the  descending 
portion  of  the  aurtii.     i.S-e  l>isea>cs  iif  the  HI  oih  I  vessels.  I 

Thyroid  Oland,  Atrophy.-  This  is  shown  by  abseuce  of  fulness, 
which  would  otherwise  be  present. 

EnluKemoni.  KnlarKcnicnt  i-f  the  thyroid  can  be  ileteeted  without 
much  ilil)it'ull\ .  It  niiiy  be  limited  In  tiiie  lobe  or  atTcet  both  lobes. 
The  enhirj:ement  viirics  in  size  fnuu  :i  small  liK'uliv.rti  swelling  to 
l«rp>  ninsses  HlliiiR  the  meiliiin  mid  hiterat  ponions  of  the  neck,  pressing 
njMHi  the  trachea,  and  eMciulim;  into  ihe  thorax.  The  swelling  may  be 
mifl  or  html  to  the  tomli.  In  ilic  (ibron*  forms  the  swi4ling  is  not  vcrj- 
lart:t-  and  i^  vcr\  niuih  iiuluratcd.  In  the  cystic  forms  of  thxTwd 
enlar):i'meut .  tluctuaiton  nmv  often  be  deieiieil:  it  m.iy  l>e  loeulited 
to  II  small  area  of  the  lobe,  or  may  In'  prx-sent  over  the  entire  affected 
lobe.  In  snnw  casi-s  a  purriitg  or  tlirill  i>  ininstnittwl  to  the  Gngers. 
Sjnchnimnis  with  the  lu-ariVv  action  and  due  to  incrx-aseil  vascii!arit>- 
of  the  (ilaud.  .\uM-ulluiion  under  these  vih-nmstaiK-i-*  reveals  a 
9V»(oltc  niurnmr. 


CHAPTER   XI 
EXAMIXATION  OF  THE  EYE  AND  EAR 

THE  EYE 

Indirectly  the  eye  and  the  skin  are  the  external  structures  that 
most  frequently  present  evidence  of  disease  in  other  organs.  This  is 
purticularly  true  of  the  eye  because  it  is  ii  highly  specialized  organ, 
bearing  close  relationship  to  the  nervous  and  vascular  aystems.  Its 
clost;  connection  with  the  nervous  system  renders  it  sensitive  to  abnormal 
changes,  and  in  diseases  of  this  system  the  eye  is  therefore  the  one 
organ  the  examination  nf  wliieb  Is  rssetjiiul  to  make  a  diagnosis,  and 
the  converse  holds  true,  that  in  the  study  of  the  changes  in  the  eye 
reference  must  be  made  to  the  nervous  system.  In  addition,  diseases 
of  the  heart  and  kidneys,  and  certain  systemic  conditions,  such  as 
anemia,  gout,  rheumatism,  diabetes,  etc.,  often  find  expression  in 
some  eye  chaTige. 

Through  the  ophthalmoscope  we  have  unfolded  to  our  gaze  a  living 
nerve  head,  the  optic  papilla,  and  the  retinal  vessels,  wliicli  offer  to 
our  view  the  perfect  cycle  of  the  supply  of  an  organ  with  arterial  and 
the  escape  of  its  venous  hlootl.  We  have  here  the  only  visible  Mood- 
vessels  in  the  body  and  hence  have  the  opportunity  of  observing  and 
studying  changes  in  the  general  cirenlalory  .syslem. 

The  Lids. — Edema. — This  Is  a  not  infrequent  symptom  of  renal 
disease  (see  Eilema  of  the  Face.l,  and  may  occur  in  cases  of  profound 
anemia  and  chlorosis;  after  the  prolonged  use  of  arsenic,  or  in  disease 
in  the  orbit  or  some  of  the  periorbital  sinuses  and  in  general  anasarca. 
The  accumulation  may  take  place  during  the  night  and  become  evident 
in  the  morning  on  rising.  Morninp  pnfhness  is  natural  to  some  individ- 
uals, anil,  like  ^welling  of  the  face  following  a  debauch,  is  not  to  be 
confounded  with  edema. 

PtOKb. — I*tosis.  or  droopirjg  of  the  eyelid,  may  be  congenital;  more 
usuallv  it  is  a  symptom  of  disease  within  the  brain.  (See  Paralysis  of 
Third  Xcrve.) 

LafOphthalmoB-^LagophthHUuos,  or  imperfect  clo.-'urc  of  the  lids, 
follows  piiraiysis  of  the  facial  nerves.  It  may  be  due  to  a  nieehanieal 
cause,  as  in  exophthaluiic  goitre  or  orbital  tumors. 

Blepharospasm. — This,  varying  from  an  active  closure  of  the  lids 
from  spasm  to  a  slight  twitching,  is  of  a  reflex  nature,  originated  by 
excitation  of  a  filament  of  the  fifth  nerve.  It  is  always  present  to  a 
greater  or  less  degree  in  iibuhphubln;  this  latter  symptom  is  a  frequent 
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tssiMMte  of  ocular  disorders,  and  is  found  also  in  certain  stages  of 
meningitis,  cerebral  tumors,  tx-phos,  mea^ei,  etc.  It  atxtHnpanics 
OMUiy  forms  of  headadie,  espn-ially  migraine,  and  may  be  the  expresaoD 
ol  a  hj'percstfaesia  of  the  retina  in  nen'ou»  -lubjn-ls,  upitrt  from  any 
actual  ioflammation  of  the  mruil>rane.  Spasm  of  the  orbiculariti  mu.'44-le 
b  often  seen  in  hysteria.  Nictitation,  or  abnormally'  frequent  winking, 
occurs  not  infre<tiiiMitly  in  children  as  part  of  a  choreic  habit. 

8tje  tad  Blepharitis. — Stye  (hordeolum),  small  boil  on  the  palpebral 
nian:iii,  ami  blepharitis,  or  iiiflamiiuitiun  of  thr  margin  of  the  lids, 
while  due  to  infection,  may  l>e  predisposed  to  by  an  ejror  of  r^fnctioD 
or  some  defect  in  the  |:eiieral  health. 

Taccinal  Eniptkn. — This  may  appear  on  the  eyelids,  ocrurring  at 
the  conuiiissurf.*  as  a  small  ulcer  with  an  indurated  bonier  and  ydlow 
fliHir. 

Chaacre. — This  may  appear  as  a  primary  sore,  and  is  geucnlly 
sittmtrd  on  the  pialpebral  conjunctiva. 

MaUfnant  Pustol*. — Malignant  pustule,  or  speciSc  anthraz,  b  seen 
at  times.  thouf;li  rarely,  on  the  lids  of  those  who  are  exposed  to  infeetioQ 
frtini  .iiM';»sj\i  animals  or  decayeil  aiiininl  matter. 

XantbeUania.  This  consists  in  the  formation  i4  small,  irregular, 
opaqiie,  yellowish  ]iatches,  slighlh'  elevated  above  the  surrounding 
skin.  Thesie  areas  maj-  either  r«-ni;iiti  localizeil  or  the  disease  may 
inv(Jve  the  iialnis  of  the  KiiihIs.  the  tlevures  oi  the  fingers,  and  tfcw 
inside  of  the  mouth. 

Qialaiioo.-  Smjill.lianl.painlesfi  tunior>of  theltdsaredue  toobstnic- 
tion  of  a  MeilHimian  gland  with  retention  of  inspissated  secretion. 

Th«  Orbit  -Exophthalmos.— l-\o]>hthalnHts.  or  proptosis.  abnormal 
promiiu'iuv  or  iiiMini-imi  of  the  e\el>ult.  is  u:<uall\  ocoajioned  h\  some 
di«'«S('  of  the  orbit  or  of  ilie  itei);hb<>rins  sinuK-s  which  encroaches 
uptHi  (he  cavity  of  the  orbit.  It  is  one  of  the  dia^iostic  features  of 
i'»t|>hlhnlnuc  goitre  (^-e  R\ophihiilniic  Goitre),  and  may  also  be 
(•mused  by  jmralysis  of  the  ocnlar  nnis*'lr#.  It  has  been  seen,  though 
r«wl\ .  after  s|ioiitiiiiiiiii'*  hfinorrhaip's  into  the  orbit  in  nis<rs  of  bemo- 
jihiliii  jiiiit  M  iirvy.     Il  hii^  Ihvii  IixHuienllv  oIi>erve»i  in  nephritis. 

EDophthalmos.     Kiii<|ililluihno>,  or  nxv.'^ttm  k4  the  eyeball,  may  be 

the  rcMill  of  evhuustiiii;  diwaM-s,  sut-h  as  |>erilonitis.  or  secondary  to 

soiiH-  oriiital  lesion.     Il  h  \er\   |in.tuiuiKt>i  in  the  Mhlden  atrophy  of 

llie  orbilnl  ti^Mle:(  thiit  iHvnr  in  ctiobrii  fmiu  h*»s  of  Uxly  Hutds. 

Extra-ocular  Musclns.     Winn  all  of  the  muM,-U->  are  in  a  slate  of 

etjual  leov uixl  ilie  \  ismil  axes  fit^-  dirxvtitl  straight  forward  in  the 

horijonlal  plane,  tlu-  eje:.  utr  then  Naid  to  W  in  thf  I'Timary  pontion. 
.\i».v  de\itili>Mi  (roiii  thi-,  is  known  ii>  »  .tifon./ii'V  {\tition,  the  simplest 
of  these  lieiiiK  ilitcil  tuteiiil  or  \erli*nl  uioiemenis. 

Manner  of  Do(tir(iti|  PaUIm  o(  thv  Csiia-oculai  Musdas. ^Normally 
the  cxil-jills  nio\f  01  piiliM  iiium-h  «imI  Imtiuony.  so  that  the  images 
of  obj«-ts  (all  »i«m  eorrt-»|>oi>iliiiK  |•oill^^  of  the  n-tioa.and  single  ^Tsion 
•.tt'tains.    tf  llii»hniinoniou:<nvtioiilH-  iut(*rrupit\t  by  i)aRil,v$bof  ODeor 
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more  of  the  extra-ot-iilar  muscles,  hnwever,  UmitatJoo  in  the  movement 
and  dcviatioa  of  the  affected  eye  result,  coupled  with  double  vision, 
or  diplopia. 

liimitationa  in  tbe  Movements  and  Deviation  of  the  ABectod  Esre.^In 
studying  iimitations  of  motiuii  in  the  eyes,  the  examiner  aeata  himself 
before  the  patient  and  requests  the  hitter  to  rolltiw  with  his  eyes  the 
movements  of  a  candle  wliich  is  carried  through  all  the  different  merid- 
ians of  the  visual  field,  any  muscular  deviatJoTi  being  made  evident  by 
a  failure  in  correspondence  of  the  images  from  the  candle  reflected  from 
the  cornea,  as  well  as  by  the  laggiug  in  the  movements  of  the  ej'e,  owing 
to  the  deviation  of  the  action  of  the  affected  muscle.  Three  general 
Iuw3  have  been  formulated  which  should  be  borne  in  mind  in  this 
connection:  (1)  The  limitation  in  motion  as  well  as  the  diplopia 
increases  toward  the  side  of  the  affected  muscle.  (2)  The  secondary 
deviation  (the  deviation  whicli  the  sound  eye  makes  while  the  affected 
eye  is  fixing  the  candle)  is  greater  than  the  ])rimary  deviation  (tlie 
deviation  uf  the  affected  eye  while  the  sound  eye  fixes).  (3)  The 
image  formed  on  the  retina  of  the  affected  eye  is  projected  in  the 
(lireclion  of  the  paralyzed  mnscle. 

Diplopia.— The  character  of  the  diplopia  varies  according  to  the 
muscle  or  muscles  whose  function  has  been  disturbed.  Generally 
speaking,  diplopia  is  either  simple  or  liomonymous,  or  crossed  or 
heteronymous.  In  the  former  the  image  seen  by  the  affected  eye  lies 
on  the  corresponding  side  and  betokens  convergence  of  the  visual 
axes,  while  in  the  latter  the  image  seen  by  the  affected  eye  is  projected 
to  the  opposite  side  and  indii'ates  divergence  of  the  visual  axes.  In 
order  to  ascertain  the  relation  uf  the  two  images  to  the  respective 
eyes,  it  is  essential  that  the  diplopia  should  be  carefully  testeil. 

Test  for  Diplopia. — For  this  purpose  the  patient  is  seated  in  a 
darkened  room  with  a  reil  glass  placed  before  one  of  the  eyes  in  order 
to  facilitate  the  identification  of  each  image  by  its  color,  and  a  lighted 
candle  is  held  on  a  level  with  the  head  about  five  meters  off.  Having 
noted  any  deviation  wiiich  the  eyes  make  In  the  primary  position  the 
examiner  moves  the  candle  through  the  different  meridians  of  the 
visual  field,  the  patient  being  reqneated  to  regard  the  flume  with  both 
eyes  while  the  head  remains  stationary,  each  deviation  being  carefully 
noted. 

Homoiif/jiunis  Diplopia. — This  is  caused  by  paralj'sis  of  the  right 
externus  if  the  images  separate  on  a  horizontal  plane  as  the  candle  is 
moved  to  the  right;  by  paralysis  of  the  left  extennis  if  the  separation 
occurs  as  the  candle  is  moved  to  the  left, 

Ileteronyinous  Diplopia. — This  is  the  result  of  paralysis  of  the  right 
internus  if  the  two  images  separate  in  the  horizontal  plane  as  the  eye 
looks  to  the  left;  the  left  internus  as  the  eye  looks  to  the  right. 

Verlical  Diplopia. — If  one  image  Is  higher  than  the  other,  it  is  the 
result  of  paralysis  of  the  superior  rectus  or  inferior  oblique  when  the 
higher  image  makes  an  angle  with  the  lower.    Piiral\sis  of  the  inferior 
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rectus  uik!  superior  ob'iiique  results  in  the  lower  iuiuge  being  at  an  angle 
to  tlie  upper  one.  In  paralysis  of  the  two  recti  the  false  image  lies  to 
the  inner  side  of  the  true  iiua)^;  in  piiralysis  of  the  oljhques  to  the 
outer  side  of  the  true  image. 

Adiliiiifjial  tiymptum.i. — In  mlditioTi  to  tlie  study  of  the  anomalies 
in  motion  and  of  the  diplopia,  eonaitlerable  information  may  often  be 
gained  by  noting  the  position  nf  the  head  in  ocniar  paralysis.  Thus, 
in  paralysis  of  the  sixth  nerve  the  faue  is  turned  toward  the  paralyzed 
side;  in  paralysis  of  the  fourth  nerve  it  is  turned  downward  and  toward 
the  sliouliier  of  tlie  paralyzed  side:  and  in  i)arHl\»is  of  the  liiini  nerve 
the  face  looks  towanl  the  shoulder  of  the  same  side.  Not  rarely  dizziiR^s 
is  ennipliiineii  of.  and  there  is  false  projection  of  the  field  of  vision, 
causing  faulty  estimation  of  distance. 

The  Clinirnl  Stgiilfiraiire  of  Dhhn-bniirrx  in  thi'  Miitillty  of  the  Kxtra- 
ocitlar  M iLirlfn—  III  addition  to  the  relation  which  paralysis  of  the 
muscles  bears  to  lesions  of  the  i)r!iiii  ant!  of  the  cranial  nervi-s.  and 
which  will  lie  dwelt  upon  later,  dipioiaa  may  pmcetii  from  some  much 
less  serious  disturiianee,  as,  for  exanijiic,  (Icnuigements  of  the  digestive 
organs  or  abuse  of  alcoholic  intoxieaiits,  or  from  overdosage  of  bella- 
donna, coninm,  and  gdseniinn.  Trunsieiil  aluieksof  diplopia  may  be 
among  the  earliest  svinploms  of  lalies  dorsaUs.  and  may  occur  at  the 
very  begiiuiing  of  cerebral  meningitis. 

Moii'iciilar  (liiiliiiiia  is  a  rare  symiitmn.  and  when  it  can  be  disso- 
ciated from  some  local  disturbance  in  the  media  of  the  eye,  may  be 
due  to  h\stcria. 

Ocular  (Irrialiiiii  or  imniliilir  xijiiinf,  which  has  just  been  dc.s(.Tibe<i, 
must  be  diircrentiuteil  from  nnirdinilunt  i"iuuit  or  Mriibivmun.  In  this 
Intter  variety  there  is  no  great  restrict  inn  in  movement  of  the  eyes 
in  any  one  direciion,  ihi-  faulty  poMiinii  uf  the  visual  axes  remaining 
constant  while  the  eves  arc  uioved  I'min  side  lu  side,  and  the  secondary 
deviation  being  ei|Ual  tii  the  primary.  This  is  the  condition  which  is 
eomimuily  known  as  cast  or  iTos.«-e\  e.  and  usually  makes  its  appcar- 
Ulltv  in  children  with  liigli  decree  of  byiH-rmetropia. 

NystaBmua  is  a  spasnuMlic  I'otKJiiinti  of  the  iniiMles  of  tlic  eye,  pro- 
ducing rapid  oscillations  of  the  hall,  iisiiiill\  hori^iontid,  sometimes 
rotary,  and  rarei\  \erlicHl.  It  is  of  j^niii  \;ilia-  as  a  m  rnptnm.  being 
present  in  many  brain  Icsiiais,  iisii;dl\  those  i,f  tin-  restiforni  bodies, 
the  vermiform  process,  and  of  tin-  cerehellum.  It  is  also  seen  in  about 
one-half  of  the  cases  i)f  disseminatei!  sihrosis.  in  Friidrt-ieh's  ataxia, 
in  miners,  and  often  as  the  n'.snit  of  visual  dereei>. 

Muscular  Insufficiencies.-  Of  late  \iars  nuiili  iiciention  has  been 
given  by  o()hihalTni>b'gisls  ami  laniroiogijts  in  ihi-  5Hid\  of  error*  in 
the  extra-ociiUiT  muscle  iHtlitncr  in  dillercni  rellc\  psychoses,  While  the 
assertion  that  chorea  and  even  c|iilepsy  may  be  originaiii!  by  sueh 
deviations  ts  extreme,  it  is  ncvcrtluless  r|uile  true  that  niiiny"  fiw-nis 
of  headache,  of  vertigo,  of  naus.-a.  and  of  vagiir  nenralgi.- pi'dii  of  a 
cephalulgic  type  can  Ik-  Iraetil  to  this  source,   it  is  imporiant,  therefore. 
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that  the  clinician  should  be  actjiiaiiited  with  such  errors  and  witli  the 
niHlioiJs  emi)loywl  for  their  detPL-tioii. 

Test. — The  device  of  IMaddox  is  usually  employed  for  this  pur|>oae. 
It  consists  of  ;i  gliiss  cylinder,  which  i.s  fitted  into  u  lincur  i)]n-iiirij;  in 
a  metallic  disk.  The  patient  is  seated  before  a  candle  Ihiinc,  five  meters 
away  frotn  the  examiner,  and  recjutsted  to  fix  the  flame  with  both  eyes. 
The  rod  is  then  placed  before  one*  of  the  eyes  perpend  ic  id  a  riy  and  an 
image  of  a  jierpendicular  streak  of  light  obtained  from  that  eye.  If 
the  streak  of  light  he  devintetl  toward  the  sjiine  side  us  the  eye  before 
which  it  is  held,  a  condition  of  excessive  ('onvergcnce  c)r  esophoria  is 
present,  hut  if  the  streak  deviates  toward  the  opposite  side  then  a 
divcrgenc'e  of  the  visual  axes  or  exophoria  exists.  If  the  streak  hv, 
on  a  higher  or  lower  level  than  the  flame,  vertical  imbalance  or 
hyperphoria  is  present.  Balance  of  the  muscles  is  known  as  ortho- 
2>horia. 

The  ConjunctivBB.^'nie  conjunctiva  being  a  transparent,  vascular 
membrane,  any  changes  in  the  quantity  or  constitution  of  the  hlorxi 
will  at  once  manifest  themselves  in  its  folds.  Thus  in  anemia  there 
b  always  jiallor  of  the  conjunctival  vessels,  while  in  plethora  there 
is  usually  a  passive  dilatation  of  the  vc-^sels,  which  gives  the  e.\c  an 
injected  appearance  and  occasions  the  "bloated  eye"  of  the  drunkard. 
In  jainidice  the  conjunctiva  is  yellnw.  In  uncmia  and  chronic  Hright's 
disease  it  is  often  a  dead  while.  Spontaneous  hemorrhages  into  the 
membranes  are  seen  in  whonjiinf;  cough,  asthma,  epileii.sy,  and  in 
arteriosclerosis,  and  it  may  be  the  sent  of  hemorrhagic  infarcts  in 
ulcerative  endocarditis  or  a  hemorrhage  may  occur  after  a  fracture  of 
the  anterior  fossa  of  the  base  of  the  skull. 

Inflammation  of  the  conjunctiva  is  an  early  symptom  in  measle.i, 
and  in  typhus  fever  it  is  a  constiint  sign  and  serves  to  distinguish 
this  atTcction  from  typhoid.  It  is  also  ]»re5ent  in  yellow  fever,  and 
may  likewise  constitute  one  of  the  earliest  signs  of  meningeal  and 
cerebral  diseases.  A  passive  hyiJcremia  follows  disease  of  the  cervical 
sympathetic. 

The  Cornea. — The  cortiea  being  an  avascular  membrane  which 
derives  its  nourishment  from  the  surrounding  structure.-*,  is  very 
prone  to  undergo  inflammation  whenever  the  vitality  of  the  system 
becomes  much  towered,  and  as  a  result  of  this  iiiflannnatiim  opacUies 
remain  which  have  a  very  deleterious  cH'ecl  upon  vision.  These 
opacities  may  be  either  superficial  or  interstitial.  When  superficial 
they  are  not  iufreijueiitly  the  result  of  burns,  traunuilisLis,  and  exten- 
sion of  inflammation  from  the  surroumliiig  conjunctiva:  in  many  cases 
they  denote,  however,  that  the  eye  has  been  the  seat  of  a  phlyctenular 
conjunctivitis,  a  form  of  oeuhir  disease  which  is  quite  eomnion  in 
scrofulous  children  and  in  individuals  below  par. 

.Superficial  iihrrudun.  of  the  cornea  is  observed  at  times  in  severe 
fevers  of  a  tyjihoid  tjpe,  measles  or  scarlet  fever.  It  may  result  from 
disease  of  the  conjuncliva,  liicrymnl  duct,  or  nasopharynx. 
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Abticeufs  of  the  cornea  form  in  the  stage  of  desquamation  of  variola, 
anti  must  be  dilTiTCDtiuted  from  tliosv  which  arif«  in  the  pu^sttilar 
variety  of  the  disease  at  an  earlier  period. 

The  typf  uf  interittUinl  Diinvilli-ii  of  the  cornea,  a  eJiaractcrislio  haze, 
is  seen  In  inherited  s.vphiliii.  Miduria  and  scrofula  may  also  produce 
ii  siinihir  form  of  corneal  iiiflanniialiuii.  The  smnll  areas  of  opacity 
which  form  In  the  upper  and  lower  parts  of  the  corncu.  near  ihc  linibiis, 
and  which  nt  times  encircle  the  cornea,  are  known  as  arrtis  eniiiU,  and 
are  without  diuKm>stiL-  significiiiicc.  A  somewhat  similar  condition  i$ 
sometimes  due  to  inflammatory  conditions. 

After  lesions  of  the  fifth  nerve  the  cornea  may  ulcerate  from  trau- 
matic and  trophic  causes;  and  may  suffer  from  exposure  due  to  inability 
to  close  llic  lids,  after  paralysis  of  llie  seventh  nerve,  or  when  there  is 
pronounccil  exophthalmos. 

Iris. — Intlanimation  of  the  'ma  h  a  common  symptom  of  secondary 
syphilis;  it  occurs  in  the  form  of  a  gummatous  infiltration  of  the  mem- 
brane ill  the  tertiar>'  varietv',  and  is  seen,  though  rarely,  in  inherited 
syphilis.  It  is  not  an  infrequent  symptom  of  gout,  and  may  he  caused 
by  tuberculosis,  arthritis  deformans,  diabetes,  and  gonorrhea, 

Vmtij. — [nfluminiilion  of  the  whole  uveal  tract  occurs  in  the  same 
comlitiotis. 

The  Pupfl. — ^Thc  ii%erage  sjze  of  the  piqii!  ordinarily  in  liiffuse  day- 
light is  4  mm,  in  diameter.  The  pupil  u<)rmally  undergoes  certain 
changes  under  the  iiiflucn<-r  of  certain  stiuuiH.  It  iiuiy  reset  either 
directly  or  indirectly  to  light  atimulus.  In  order  to  observe  tliis,  tbe 
patient  is  seated  Iwfore  a  window  and  requested  to  gaxe  at  the  sky. 
The  examiner,  stationed  in  front  of  the  j^atient  with  his  back  to  ibe 
window,  exi-liides  one  eye  by  pladiig  his  hand  o\'er  it,  and  notes  tbe 
siite  of  the  pupil  under  diffuse  daylight.  The  eye  is  then  covered  with 
the  other  hand,  and  the  dilatation  which  ;^hould  follow  is  also  rstioutcd. 
'llie  hand  is  then  with<Irawn.  and,  if  nothing  prevents,  the  puiul 
resumes  its  original  lize.  llw-  fellow  e\e  is  then  tested  ui  the  same 
maiuu'r.  This  is  known  as  the  d'tnct  reflex  ncHoii  of  the  pupil.  itnHrtd 
or  cunscnsiioi  reflex  acii/m  bt-init  tht;  ci>nlr.iciion  or  dilaHition  which 
occurs  ill  the  shailed  eye  when  the  exposed  c\e  is  being  examined, 
and  shoultl  eom?sp«iwl  prwriselv  with  the  movements  of  the  pupil  gf 
that  eye. 

After  the  reartion  of  tbe  iriiles  to  light  stimtdus  has  been  noted, 
the  ])iitii-nt  is  dir"-f"i  t.i  rransfrr  his  gaze  to  the  examiner's  finger, 
which  should  be  ma*le  Ui  approach  the  eye  slowly,  wiiile  its  fellow  b 
sereeneil  off  sli  in  thr  prw-ef(inii  test .  The  tlegnee  of  contraction  induced 
by  this  a/v»nijnM//ri)j«t  -ff-irt  in  carefully  noted,  and  tlie  same  prtH-eduic 
n'peate>l  with  thr  ft-lli.w  ey*-.  The  f>lr.rru<-lint:  hand  b  finally  removed, 
and  thr  patient  ifxita  rnfiucited  to  b>ok  fixedl>  at  the  tip  of  tbe  exami- 
ner's finger  witJi  hnrh  •'■y-H.  nlwervitrion  i:H  made  of  the  eontraction  of 
the  pupdi,  which  ihn'ild  h**  tiwliicwl  bj-  the  effort  at  «mwjF«««  occa- 
sioned by  approtimat itig  the  finger  to  the  eyes  tu  the  median  line. 
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Dilatation  of  the  pupil  also  occurs  upon  stimulation  of  the  sensory 
nerves  of  the  skin  of  the  cheek  or  neck. 

Hippus. — -Ilippus  is  a  spasmodic  alternating  contraction  and  thlatntion 
of  the  pupil  oi-curring  at  timrs  after  li);ht  stimulus,  and  is  s<.'eii  iit  times 
in  general  paresis,  liystcria,  epilepsy,  meningitis.  Rlijthmical  altera- 
tions in  the  size  of  the  pupils  occur  frequently  during  Cheyue-Stokes 
respiration,  the  pupil  contracting  during  the  period  of  apnea  and 
dilating  with  the  first  few  respiration*. 

Modificfttion  in  the  Size  and  Behavior  of  the  PupUa  as  the  Resnlt  of 
Disease. — Pupillary  reaction  to  liglit  is  a  rctle.x  pheuomeuon,  tlie  optic 
nerve  being  the  afferent  nerve,  and  the  third  nerve  the  efferent  nerve 
supplying  the  sphincter  of  the  iris,  conununicating  fibers  between  the 
corjKira  quadrigemina  and  the  centre  for  the  third  nerve  making  such 
a  reflex  possible.  The  mechanism  of  piijHllary  reaction  being  of  an 
e-vtrenielj'  eumplicated  nature,  and  necessitating  the  activity  of  a 
number  of  nerves  and  rmelei,  it  is  not  strange  that  anomalies  in  ita 
beha\ior  should  frequently  be  met  with  in  disorders  of  the  central 
nervous  system. 

Dilatation  of  the  Pupil  (Mydriasis),  apart  from  local  diseases,  of  which 
glaucoma  is  the  type,  may  occur  in  certain  psychical  states,  such  as 
fright  and  emotion;  or  it  may  be  caused  by  disease  processes  giving 
rise  to  irritation  of  the  pupil —tUlating  centre  or  fibers  (irritative  or 
spasmodic  mydriasis),  or  by  paraly.iis  of  the  pupil — lontracting  centre 
or  fibers  (paralytic  mydriasis  or  iridoplegiu). 

Irritation  mydriajtia  occurs  {a)  in  hyperemia  of  the  cervical  portion 
of  the  spinal  eoni  and  in  -spinal  nieningitis;  (&)  in  the  eaHy  stages  of 
new  growths  in  the  cervical  portion  of  tfie  conl;  (c)  in  cases  of  intra- 
cranial tumor  and  other  diseases  causing  high  intracranial  pressure; 
{d)  in  the  spinal  irritation  of  chlorotic  or  anemic  persons,  after  severe 
illness,  etc.;  {e)  as  a  premonitory  sign  of  tabes  dorsalis;  (/)  in  cases  of 
intestinal  worms,  from  irritatii)n  of  the  sensory  nerves  of  the  bowels, 
and  sometimes  in  other  forma  of  intestinal  irritation;  I3)  in  |)sjchical 
disturbances — f.  g..  acute  mania,  uieluncholia,  progrc.-tsivc  luirnlysis  of 
the  insane  (in  the  last -mentioned  <liseasc  often  unilateral,  with  myosis 
of  the  other  eye).    (After  Swanzy.) 

Paralytic  mydriasis  {iridoplegiu)  may  be  due  either  to  u  paralysis 
of  the  pupil -contracting  centre  or  to  failure  of  the  stimulus  being 
conducted  from  the  retina  to  that  centre.  It  may  be  found  («)  some- 
times in  progressive  paralysis  in  which  at  first  there  was  myosis;  (6) 
in  various  disease  processes  at  the  base  of  the  brain  affecting  the  centre 
for  the  third  nerve;  (e)  in  a  late  stage  of  thrombosis  of  tlie  cavernous 
sinus;  {d}  in  orbital  disease  associated  with  iiressurc  on  the  ciliary 
nerves.  (After  Swanzy.)  It  is  said  to  be  present  in  acute  dementia, 
when  there  is  eilema  of  the  cortex,  and  may  be  fouud  in  cerebral  soft- 
ening. It  results  from  irritation  of  the  txTvical  sympathetic  and 
occasionally  occurs  in  aortic  insufficiency. 
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CcBtnctioe  of  the  PnpQ  Mrodi). — After  myoats  from  local  causes. 
e^teciaUy  fpom  the  sequels  of  iritis,  b&s  been  excluded,  it  will  be  found 
tlxat  contraction  of  the  iHjpil  may  )je  cau:i#<i  by  a  disease  process  irri- 
tating tbe  pupQ-contracttng  centrr  or  Iler^■e  fiberi.  i>r  by  one  rau^ng 
paralysis  of  the  cer\'ica]  s^mpathetir  or  h\  a  combination  of  both. 

IrrUaiion  nyom  b  found  in  (o)  tlie  early  :^ta;«s  at  least  of  all  in- 
flammator>-  affections  of  tbe  brain  and  its  meningf^,  hrocv  in  simple, 
Uiberctiliiits  and  i'eret>r<>»piii«l  meningitis  (when,  in  the^e  diseases,  the 
medium  myosis  gives  plac-e  to  mydriasis,  the  rhai^e  is  •  Srrioiij'  prog- 
nostic sign,  indicating  the  stiige  of  depr^^sion  with  paralysis  of  the  thirti 
nerve):  ib)  in  cerebral  apoplexy  the  pupil  is  at  first  contracte<l,  according 
to  Berthoid,  who  points  out  that  this  contraction  is  a  diagnostic  sign 
betHcen  rupture  of  h  blo<><l\'e^-<el  and  eml>olisni,  as  in  the  latter  the 
pupil  remains  unulterrd;  {c)  in  the  early  stages  of  intracranial  tumors 
situated  at  the  origin  of  the  third  nerve  or  in  its  course;  irf)  at  the  be- 
ginning of  an  h^'sterioal  or  epileptic  uttuck;  (e)  in  tutiai-fo  amhiyopia, 
prohablj-  from  stimulation  of  the  pupil-contracting  centre  by  nicotine; 
(/)  in  persons  following  certain  trades,  as  the  result  of  long-maintained 
effort  of  ncccinmoiljition  (watchmakers,  jewelers.  *tc,).  the  pupil- 
c»>ntracting  centre  being  subject  to  an  almost  constant  stimulus;  (j) 
as  a  reflex  action  in  ciliary  neurosis:  e«iiLs«]uentIy,  in  many  disoued 
conditions  of  those  jiarts  of  the  eye  which  are  suj^lied  by  the  fifth 
nerve.     t.Xfter  ."^wanKy.) 

I'araljitic  i/»j/('»/^  occurs  in  s|iiinil  lesiLins  above  the  dorsal  vertebra, 
such  as  injuries  and  inflammations,  cspw^ialh  of  the  chronic  form. 
Ill  tlif  -'•iiiipic  form  of  this  ni\iisis  the  pupil  is  uioderately  contracted 
and  rt'HcIs  to  liglit  iiml  ncciiinTninhitii'U.  In  tal>es  the  pupil  is  contracted 
and  responds  to  accommodatiim  hut  not  lo  light,  :■  sign  of  great  inipor- 
iHiici',  till'  >ii-i*iilli-il  Ariif/ll- Ui'lii'rlniiri  [injiH.  Myosis  ami  failure  of  the 
liglit  n-llcx  also  occur-,  in  gciiiTal  pjiralysis  of  the  insane  and  cerebral 
s,^'philis. 

In  iiciMc  iiiiiiiiii  tlic  pupil  is  iisiuilly  much  dilated;  and  when  this 
niydriafis  clmiigcs  In  miosis,  iipproiiitiing  general  )>arulysis  tnay  be 
prediclcij.  M_Mi?.is.  fullowinn  on  irriuniini  iiivilriasis.  is  also  found  in 
my<'li(is  nl'  ilii'  cir  viral  imrtiun  nf  ilic  .unl.  If  paralyiii-  myosis  occurs 
ill  liullmr  jiariil,\>i:*,  the  iliwiiM-  in  jinilmlily  ci>ni plicated  with  progressive 
inuNculnr  iitnijiliy  nr  uilli  silcrnsi>of  ihc  liraiti  and  spinal  cortl.  Myosis 
may  also  In-  iluc  lo  imniljsis  iif  llic  ccrvii-iil  sympathetic,  resulthig  from 
injury,  froui  pn-s'-nrc  of  an  niiciirisni  «(  the  mmtid,  innominate  or 
norla.  in-  from  iirc-fiiri'  "f  lularnol  I  \  mjiliMiii'  glands.  In  a|«>plexy  of 
the  |)"iis  Varolii  nijnsit  i-.  pmcut,  liut  it  is  nm  yei  irrhiiti  whether  it 
in  mi  irriliilinii  or  a  jiiirnl>lir  iii,M)><it,  Ccrtiiin  ilrngs,  as  opium  and  its 
dcriviilivcH,  chloral,  acr-nilc,  iiml  |ilivMii%linuLji.  also  cause  myosis. 

Ineguallty  o(  lh«  PiiptU.  'I'lii-  iiiii>  iliin.ic  a  tt-.-ii'ii  of  the  sei^ond  or 
llijril  in'ivc,  no  .ilfci  iimixf  I  lie  i  its  i<al  ^viii|iiiilniic.  as  in  irritation  by 
MiiciiriHiu  of  llie  niiiiiiiiiiiali',  Kiiund  |l(lnll>^iN  nf  ilu-  iit^nr,  or  some 
uiiiliitcriil  |i-»i<iii  of  ihi'  liriitn  or  ii|ip<T  |H>rlniii  nf  ihc  t-ord.    Inequality 
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of  the  pupil  is  a  frequent  finding  in  apical  pulmonary  tuberculosis,  the 
inequality  apparently  having;  no  reJntion  to  the  side  of  the  lesion.  It 
is  also  seen  in  exophthalmic  goitre. 

The  Lens.— Cataract. — An  opacity  of  the  crystalline  lens  occurs  as 
a  congenital  or  senile  condition.  It  may  appear  in  systemic  conditions 
tliat  interfere  with  the  nutrition  nf  the  lens,  as  diabetes  and  arterio- 
sclerosis or  in  tnurma  and  other  iLlisorders  of  the  eyes. 

The  Eye-^ound. — In  order  to  study  the  remaining  structures  of 
the  eye  it  is  neeessary  to  have  n-souriv  to  the  oiililhnliinwopr.  The 
ophthalmoscope,  in  addition  to  giving  information  in  regard  to  the 
condition  of  the  media  of  the  eyes,  as,  for  example,  of  the  exi.stenoe 
of  commencing  cataract,  or  of  opacities  within  the  vitreous  humor, 
unfnids  to  our  gaze  the  head  nf  the  optie  nene  as  well  as  the  retina  and 
the  choroid,  and  renders  piitent  to  our  view  the  different  liiseases  to 
which  they  are  liable. 

Retinitis. — The  systenue  iiffeetion.  \vliieli  is  aeconiiiiiiiied  by  a  le.fion 
of  the  retina  more  often  than  any  other,  is  disease  of  the  kiclneys, 
esi>eeially  ehronic  inler.ititiiil  nephritis.  Indeed,  abont  'M)  per  cent,  of 
all  cases  of  this  variety  of  renal  lesion  have  an  ocnlur  manifestation. 
Retinitis  may  also  be  seen  as  an  early  symptom  in  nephritis  of  scarlet 
fever  and  pregnancy.  There  is  usually  associated  a  mild  degree  of 
papillitis  with  retinitis,  a  neuroretinilis.  Its  oecurrence  in  subjects 
with  a  cirrhotic  kidney  is  of  gloomy  import,  for  patients  with  a  retinal 
complication  in  this  disea.se  usually  die  within  two  years  of  its  Kr.ft 
appearance.  Retinitis  may  also  be  occasioned  hy  pernicious  anemiu, 
leukemia,  diabetes,  syphilis,  and  heart  disease,  and  by  extension  of 
disease,  from  the  ciliary    biMiy  or  choroid  or  from   the  optic  rierve, 

Retinal  Bloodvessels. — Hemorrhage  into  the  retina  occurs  most 
freipiently  as  a  result  of  ru]>tnrc  of  a  sclerotic  bloi>ilves.sel.  It  mn>' 
also  occur  in  organic  heart  disease,  purpura,  scurfy,  grave  anemia, 
diabetes,  pyemia,  septicemia,  malaria,  au<l  more  especially  in  the 
retinitis  of  nephritis.  .\n  embolism  may  lodge  in  one  "f  the  ves.sels 
cau.sing  complete  lilindness  if  occluding  ihc  central  artery;  partial 
blindness  of  a  small  area  if  nbstructtng  a  smaller  vessel.  Arteriosclerotic 
changes  in  the  retinal  blo<Mlvessels  are  usually  readily  diagnosticated 
and  aro  splerali*!  evidences  of  sclerotic  clianges  in  the  general  \iiM'uhir 
system. 

Choroiditis  is  usually  the  result  of  s.vphilis;  hut  in  rare  instances  the 
choroid  may  be  the  seat  of  tuhereles.  Gout  may  also  originate  a 
snhaeute  inflammation  of  the  membrane. 

Optic  Neuritis.  —  Inflammation  of  the  optie  nerve  may  alfeet  the 
head  of  the  nerve  (papillitis)  or  portion  of  the  nerve  hehiiid  the  orbit 
(retrubulbar  neuritis). 

PapiUitU,  or  choked  disk,  is  rarely  idiopathic,  hut  is  occasioned 
by  cerebral  growths,  hy  meningitis,  especiidly  of  the  base  of  the 
brain,  or  by  anything  that  causes  an  increase  in  intracranial  pressure. 
and  by  tlie  same  constitutional  diseases  which  originate  relim'tis.     It 


m4  wUth  m  ommemtjr  twmM  hr  onw  td  •Inkl  m  tehmtm. 
Mum^  it  OMr  be  mi^muA  hy  i|wimi.  tfar  adicTtrte.  kad,  or 
tt^dftrm.  Il  awj  afao  be  caaied  bv  riMVHateaK,  yon.  apojotr  to 
tfM,  iiriMtMl  Smtmm.  aisbris,  aad  tben  b  ■  mv  fwa  to  wfajdi  tlw 
'twcMK  t>  tfwmuttad  thrao^  eertun  fiinili*^  &<cm  paeruioci  to 

Optic  Atropfay.-  Thb  may  he  aHnadan'  to  soeae  taflumutioo  fif  tbe 
(fjrtw-  iw-fvr  Of  rrtifi«,  «T  il  mav  l>e  a  prinai^  <fL^ea.«. 

HtnniAary  iit  rtmtreutire  ntruphy  a  Qsntlly  tbc  rrsult  of  optic  neuritis; 
it  irwy,  Xuivievn,  \x  orijciimtMl  by  It^x^  rauws  ehbrr  within  tlir  ryr 
in  \\\t  (irltit.  i'rimary  atrophy,  on  iho  otbrr  hand,  though  occasionally 
ifliofislhic-,  in  fc<'i>f^rnlly  foun<f  asmriated  with  fcme  disease  of  tbe  »pinal 
(■<ifri,  «*j»«?iHlly  witli  tall*-:*  dorsalL*.  In  this  aff«tion  it  is  frequently 
Nil  rarly  xifcn,  nnil  it  Iini^  Ix-en  not<^l  hy  Beri<^l)kt.  of  Vienna,  that  when 
Il  ocf-tirH  the  putieiit  riin-I,\*  lN-rir>nies  ataxic,  it  lias  also  bivii  remarked 
tliat  ciiMc.i  in  which  hlinilnesH  Ls  well  advanced,  suffer  but  little  from  the 
(rliiinu-ti-rintii'  imiiis  of  liihri  ^Inrwli^.  .Simple  utniphy  oeeurs  also  in 
luriTfil  iiikI  iusnlnr  Hck'rn!ii.s.  and  is  frequonlly  seen  in  general  jinmlysb 
(if  ihc  iii^iiin-. 

Villon.  Iin|H'rfcrt  vision  may  hv  due  to  errors  of  refraction,  to 
iiimcit'n'^  of  the  transpan'nt  nieilin  of  the  eye,  to  (ii.'iense  of  the  retina, 
i^itic  tiiTvc.  or  iriilrjil  nervous  system.  i>r  to  a  neurons. 

Central  vision  is  tcMcd  t>y  means  of  Iihick  letters  printed  on  n  white 
tint-ciird,  tlii>i>c  lievisiil  h\  Snelk-ii  liriiij;  iiMiiilly  employed  on  secount 
of  the  admirable  system  upon  which  they  arc  founded.  The  patient 
iHsciUwi  tive  meters  away  frtmi  the  caril,HTid,  iiiif  eye  Ix-ing  blindfolded, 
he  is  re<piest«l  to  read  the  lowest  line  of  letters  that  be  ran  distinguish. 
If  liii-  \ijioii  failj  to  wrres|M>nil  to  the  ■stitmiiiril,  il  is  necessary  to 
excltiiie  byiHTmetropia.  myopia,  and  aslijimatisin  by  means  of  convex, 
tHincave.  ami  cylindriciJ  lenses  before  it  cmi  be  definitely  asserted  that 
the  visiitii  is  lowered  as  the  result  <»f  disease. 

P*[lpih«fal  Visloa,  or  the  extent  of  j.p«ce  of  which  the  eye  is  conscious 
«heu  it  is  fixixi  on  any  given  point,  may  \k  esiiniated  In  several  ways;  it 
is  awvmplUheti,  hi>wever,  uw^l  nccurulely  by  meims  of  the  perimeter. 
This  instrument  consists  of  an  upright  rest  for  the  chin  ami  a  semi- 
etr^-ular  an.-  at  bar.  Knule*!  in  degrees,  wbieh  revolves  on  a  central 
piwit.  and  is  capable  of  describing  a  hciuisphere  in  space.  The  eye 
Uttder  examination  being  ilireited  straight  uheail  at  the  fixation-point, 
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the  fellow  eye  being  blindfolded,  the  test  object  (consisting  of  a  small 
square  of  white  paper)  is  brought  from  the  periphery  toward  fixation. 
TTie  patient  is  then  asked  to  indicate  the  instant  the  object  is  perceived, 
and  the  examiner  marks  the  degree  upon  a  chart  provideid  for  the 
purpose.  The  field  for  form  or  white  extends  over  150  degrees  hori- 
zontally and  110  degrees  vertically,  that  for  the  different  colors  falling 
within  thb  in  the  following  order — yellow,  blue,  red,  and  green. 

Scotoma. — As  the  patient's  macula  corresponds  to  the  fixation-point 
in  the  visual  field,  the  physiological  blind  spot  which  is  occasioned  by 
the  entrance  of  the  optic  nerve  into  the  eye  will  be  found  in  the  temponil 
portion  of  the  field.  Pathological  blind  spots  are  known  as  scotomas, 
and  may  be  either  central,  paracentral,  or  disseminated.  When  central 
they  indicate  disease  either  of  the  macula  or  of  the  fibers  of  the  optic 
nerves  supplying  the  macula,  so  that  a  central  scotoma  is  one  of  the 
diagnostic  features  of  retrobulbar  neuritis. 

Hemianopaia.— This  tenn  is  used  to  designate  a  defect  in  one-half 
the  field  of  vision,  the  defect  being  named  according  to  the  blind  area. 
Thus  temporal   hemianopsia   means 
that  the  eye  cannot  perceive  objects  Fio.  13 

situated  in  the  outer  half  of  the 
field.  The  most  common  form  of 
hemianopsia  is  loss  of  the  temporal 
field  in  one  eye  and  of  the  nnsal 
field  in  the  other,  this  condition 
being  known  as  homonymous  hemi- 
anopsia.  If  the  temporal  portions 
of  both  fields  are  lost,  the  defect  is    ou  .u  ,  .^       .-    ^u 

,  ,  .  1     1  -  .  Bnowing   Inp  course  of  the  optic  nbera 

known   as  bitemporal    hemianopsia;  in  the  chiaam.    (Hin.) 

binasal   hemianopsia  indicating  toss 

of  the  nasal  fields  of  both  eyes.  Superior  and  inferior  hemianopsia 
are  very  rare.  It  w  often  possible  by  studying  the  changes  in  the  visual 
fields  to  locate  quite  definitely  the  seat  of  the  cerebral  lesion.  By  a  reference 
to  the  diagram  (Fig.  13)  it  will  be  at  once  evident  that  a  lesion  of 
the  chiasm  would  necessarily  comprise  fibers  of  the  optic  ner\-e,  and 
would  occasion  bitemporal  hemianopsia.  Such  a  lesion  may  be  due 
to  basilar  meningitis,  periostitis,  fracture  of  the  body  of  the  sphenoid, 
distention  of  the  infundibulum  and  of  the  third  ventricle,  tumors, 
especially  those  of  the  pituitary  body,  and  finally  gumma.  If  the  lesion 
is  a  gumma,  there  may  be  transient  recurrent  attacks  of  hemianopsia. 
The  lesion  causing  superior  and  inferior  hemianopsia  is  usually  in  the 
chiasm  also,  affecting  its  superior  or  inferior  portion;  these  defects  in 
the  fields  may,  however,  be  caused  by  symmctrioiii  corti<'al  lesions- and 
by  optic  neuritis.  (See  Plate  I.)  If  the  lesion  affects  the  outer  angle 
of  the  chiasm,  then  monocular  nasal  hemianopsia  is  the  result. 

Lflsioiu  <d  the  Optic  Tract  and  Centres.— As  shown  in  Plate  I,  the 
optic  tract  after  crossing  the  crus  to  the  hinder  part  of  the  optic  thalamus 
divides  into  two  branches.    One  branch  goes  to  the  thalamus  and  the 
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external  geniculate  bodies,  and  to  the  anterior  qnadrigemiDal  bodies 
from  wliich  fibers  pass  into  the  hinder  jmrt  of  the  internal  capaiile, 
and.  entering  the  occipital  lobe,  form  the  fibers  of  the  opiie  radialiniis 
termiTuiting  in  the  cnnens.  the  perceptive  visual  centre,  while  the 
fibers  of  the  other  branch  pass  to  tlic  internal  geniculate  bodies  sad 
tlie  posterior  qnadri^eniinal  bodies. 

A  lesion  affecting  the  optic  fibers  anywhere  posterior  to  the  optic 
chiafim  will  produce  honion\nions  hemiaiio)i.sia,  so  that  thi»  svinptom 
of  itself  is  of  little  value  in  localisation.  There  are.  however,  certain 
accessory  symptoms  which,  when  taken  in  cimjnnelion  with  it.  will 
serve  to  establish  the  seat  of  the  lesion  in  most  instances.  Thus,  in 
hemianopsia  from  lesions  of  the  optic  tract  there  is  an  absence  of  the 
symptoms  which  occur  when  llic  cortex  is  alTcctcd  as  raiiid-hlindiiess, 
word -blindness,  etc.;  while  other  sym|)toms  indicating  a  basal  lesion 
are  apt  to  be  prcHciit,  as  for  cxuinjile,  iinp)icntiou  of  the  cranial  nerves, 
especially  those  siip])lyinK  the  ocular  muscles.  I,esions  of  the  optic 
tract  are  also  frecjueTitly  associated  with  disease  of  the  cms  i-erebri, 
so  that  hemianeslliesia  or  lieiniplepii  of  the  opposite  side  of  the  body 
wouh!  he  associateil  with  the  hernia noi>sia.  ThiTe  is,  however,  a  sign 
which  enables  us  at  once  to  say  dctiiiitclv  whclher  the  lesion  be  in  the 
optic  tract  or  not,  and  this  is  known  as  the  Wfriuchf  or  piipillan/ 
inarttiiii  ■•'I'gii.  This  is  elicited  as  fiillowM  The  patient  is  seated  in  a 
darkened  rooiu  with  one  eye  liliiu!fohl<'d.  and  U  directed  to  look  straight 
ahi'ad  iiil<)  the  darkness.  The  eye  lieiiin  slightly  illuminati'd  by  an 
assistant  by  means  of  iliH'usc  light  fn>ni  a  plane  mirror,  which  is  reflecied 
into  the  eye  from  a  light  ]ihiccd  beliirid  the  iiaricuiV  head,  the  examiner 
slowly  throws  a  small  liearii  nf  concentrated  light  from  a  concave  mirror 
upon  the  Mind  half  of  iIh-  retina.  If  the  pupil  fiiil.-.  lo  react,  the  lesioti 
is  in  the  geiiieuhite  biMlies  or  in  the  tract,  inasmuch  HS  the  failure  in 
the  pupillary  activity  indicate*  that  the  lesion  must  have  involveii  the 
sensory  motor  arc  of  the  pupil  as  well  as  tlie  visual  fibers.  Although 
if  present  the  Wernicke  sigLi  is  nf  great  value,  recent  observations  have 
shown  that  i|s  absenn'  is  lait  conclusive  and.  rnnlierniorc,  it  is  an 
extremely  dif!icnlt  sign  to  elicit.  Legions  nf  ihc  optic  tract  may  be  due 
to  ia'opla>ms  or  to  tubereidou--i)r  guniiniitcnis  meningitis,  or  more  rarely 
they  may  be  the  result  of  ivrel>ral  softening  and  hemrirrbage.  As  yet 
<'linical  evidence  is  too  meager  to  uiakc  a  diagnu,si>  of  lesions  of  the 
primary  opiie  ganglia-  pulvinur.  ariii-rior  corpora  i|uadrigeinina.  and 
external  gctiiculatc  biwlies  pos-sible,  although  in  lesions  of  the  pulvinar 
two  t\pi<'al  symptoms  iK'cnr.  vi/..  hemianopsia  and  athetosis,  aiul 
hemianesthesia  may  souietimes  l>e  present.  In  like  manner,  while  it  is 
generally  believed  that  lesion^  of  the  optic  railialious  cause  homony- 
mous hemianopsia,  it  has  not  been  di'linitclv  ]irove'i  that  these  fibers 
have  solely  to  do  with  vision. 

The  hemianopsia  is  usnall>  assnnitil  to  de|icnil  upon  corliial  lesions 
in  the  o(iij)iral  lobe  when  it  is  utiacc'ompanied  by  any  of  the  accessory 
symptoms    »vhich    have    jiisi    bci-n    detailed.      The   ihief   <iiagnostic 
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symptom  of  a  central  lesion,  however,  is  what  is  designated  as  negative 
vision,  "vision  uulle,"  for  in  these  cuses  tlie  patient  has  no  subjective 
sensations  of  the  defect  in  his  visual  field.  Cortiral  hemianopsia  may 
also  be  incomplete,  one  quadrant  oiilj'  of  the  field  being  lost  and  mind  or 
word-blind  n CSS  ma,\'  also  be  present. 

Tranjuitori/  hetiiianopsm,  or  mn'nti'lltUing  neofnma,  is  the  occurrence 
of  symmetrical  defects  in  tbff  field  of  vision  which  usually  conform  to 
the  liemianopic  type,  and  in  which  a  play  of  lij^hts  frecjuently  appears 
as  a  prt-cnrsor  of  an  attack  of  migraine.    (See  Migraine.) 

Visuiil  hiilliicinutiofiJi  may  also  he  hemianopie  in  character,  ajid  are 
due  to  irritation  of  llie  visual  memory  centre. 

lli/aterical  avihlyiypia  may  manif«'st  itself  cither  in  complete  blindness 
or  in  central  seiiloma,  but  more  eimmioiily  as  defective  central  vision 
with  concentric  contracti{>n  and  reversal  of  the  visual  fields. 

Paralysis  of  the  Motor  Nerves  of  the  Eyeball.-  Paralysis  of  the 
orbital  muscles  may  be  due  fo  an  orbital  lesion  or  to  one  at  the  base 
of  the  brain;  it  may  iniiicate  a  pontine  lesion,  or  it  may  be  originated 
by  causes  operating  higher  up  in  the  cerebrum  above  the  nuclei.  In 
making  the  differential  diagnosis  between  central  anil  peripheral 
palsies,  it  must  be  remembered  that  thowe  of  ccnlnil  origiii  are  frequently 
associated  with  other  symptoms  denoting  intracranial  involvement, 
while  peripheral  palsies  are  generally  isolated  and  often  complete. 

Peripheral  Paralyses. — Such  paralyses  of  the  orbital  nmscles  are  gen- 
erally the  result  of  either  rheunuilism  or  sypliilis.  When  due  to  the 
latter  disease,  tbcy  are  usually  tertiary  manifestations,  and  especially 
is  this  likely  to  be  the  case  if  the  third  nerve  invulvi-d.  which  seems  to 
be  singularly  prone  to  be  attacked  by  gumma  at  the  base  of  the  brain. 
I'aralysis  of  the  sixth  nerve  is  fre<|uently  of  rheumatic  origin. 

Si-philis  is  responsible  for  fully  oiic-hiilf  the  cases  of  ci'ntral  ]>aralysis, 
the  gumma  affecting  either  the  nuclei  of  the  nerves  or  the  neighboring 
brain  structure,  the  third  or  fourth  ventricles,  or  the  aqueduct  of 
Sylvius. 

Diphtheria  usually  causes  paralysis  of  the  ciliary  Tiiiiseles;  it  may, 
however,  affect  the  nerves  supplying  one  or  more  of  the  external 
muscles.  Diabetes  is  complicated  at  lirjies  by  paralysis  of  the  external 
rectus.  Influenza,  herpes  zoster,  and  whooping  <'ough  are  also  rare 
causes  of  ocular  palsies.  Paralysis  of  the  eye  muscles  is  seen  in  paretic 
dementis,  bulbar  paralysis,  and  in  multiple  and  posterior  sclerosis. 
In  locomotor  ataxia  the  paralysis  m.iy  be  transient  and  appear  at  an 
early  stage  of  the  disease.  Ocular  palsies  have  also  been  observed 
after  poisoning  by  lead,  nicotine,  sulphuric  acid,  carbon  dioxide,  and 
tainted   meat. 

Paralysis  ol  the  Third  Nene.- — In  complete  paralysis  of  the  third 
nerve  the  upper  li|i  linmiis,  the  pupil  is  partially  'lilated  and  immovable, 
and  the  power  of  accommodation  is  lost.  The  globe  is  slightly  protruded 
and  stronglj'  diverged  externally  by  the  two  unaffected  mnacles  (the 
external  rectus  and  the  superior  oblique). 
& 
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In  itK-itmpltir  pnrnlyKia  of  the  third  ncrv,  rw  wril  fu  in  piralysui  t^ 
the  fourth  nnd  ni-rth  nerves,  the  cliaRnosis  is  made  by  a  study  of  the 
(iovinlii)ii»  (inil  hy  tin-  ilmriictcr  of  the  iliplopja,  wliich  has  already 
bfcn  rcfcrrcil  to. 

ThtTi:  \»  n  peculiar  form  of  intermit  ting  parnlt/itis  of  the  third  nerrr, 
known  bh  ophthuliiinpU'Kic  mifiraiiiL-.  which  occurs  in  the  youiig  and 
is  nssnciatcd  with  hcada<'hc  ami  at  times  vntnitinj;. 

Paralysifi  of  the  cilrari/  Jiitmrtc,  <ir  i-yrli<iilrijin.  follows  a  lesion  of  the 
trunk  of  the  nciihiniolor  nerve  or  nf  the  anterior  part  of  its  nucleus 
iitnl  the  power  of  ticcoriiiMoihilioii  is  lost.  It  is  quite  cnmnKiii  as  a 
aetpiel  of  diphtheria,  and  occurs,  though  rarely,  in  connection  with 
spinal  iliscHse. 

Ophlhdbiioplcgia  rxtcrna  and  interna  refer  to  paralysis  of  all  or  iieurly 
all  of  llie  exlcnijil  mid  iiitiniid  niiisrtes.  As  the  lesion  in  this  affection 
i.s  ccntrid,  it  is  fri'ipicnlly  kiu-wn  also  as  nucIciLr  pamlysiM.  The  nntte 
form  is  dne  either  to  an  neiite  infianinmtory  process  in  the  nuclei  or 
to  hcnuirrha>;e;  while  the  rhnmir  vjiriciy  depends  iiyioii  n  degeneration 
atro]ihy  of  the  nerve  nuclei  siniihir  tci  that  seen  in  progressive  muscular 
atrii]iln  iind  in  I'hronic  linlhiir  pnralvNis,  witli  which  these  conilitions 
may  he  )is>oi-iated.  In  'Viijiiijulr  lali-ral  dcvlatitmn  of  the  eyes,  although 
the  visual  axes  are  deviateii  from  the  middle  line,  yet  they  remain 
parallel.  The  cause  is  (jcnenilly  a  ctfrtjcal  lesion  the  result  of  apoplexy, 
A  spasm  de\  iaiion  of  (lie  e\e^  in  llie  ^-MUf  direction  occurs  as  a  result 
of  irritative  lesions  invohinf:  the  (isscK-iation  centres  or  tracts,  and 
al.-o  iu  h>>ti'ria. 

Tho  Localiiins  Vulue  of  Paralysis  of  the  Orbital  Muscles. '-  Paralysis  o( 
the  Third  Nerve.  I'losi-.  on  tin-  >ide  uf  ilie  lesion,  without  paralysis  of 
llii'  ollit-r  linmi'ln'-N  of  the  third  nerve,  has  lieen  seen  in  diwa.se  of  the 
pons,  and  ai;ain.  In  f.iriuinu  a  fai'lor  in  crossed  paralysis,  may  seem  to 
localise  n  lc^ion  in  ihe  eriis  itreliri.  alihou>;h  wlnn  the  third  nerve  is 
paralyzinl  liy  n  lesion  in  this  sitnalinn  it  is  nsniilly  involved  as  a  wholv. 

Criw.vyif  hi'iiiifilfgiii  is  a  tinii  nsi-d  to  express  disease  of  the  crus 
ivn'liri  when  there  is  jiaralvsis  of  the  third  nerxe  on  the  side  of  the 
lesion,  with  heniiplckiiii.  Iieniianc-the>ia.  and  I'ftiii  facial  .<md  sometimes 
hy|H>):to'isMl  paralvsis  of  ihv  oppo-iic  side  of  the  btnh .  (.'omplete 
IMiralysis  of  every  hraiuh  i>f  the  third  nerve  without  any  other 
p.indysis  is  utmost  alwjijv  Imval;  so.  also,  are  those  rases  in  which 
hemip1ei;iii.  when  pre-ent.  i^  sli);ht  as  eoinpured  viith  the  liegret  of 
the  thirti  nerve  |Hiralvvi>.  U-sion  of  the  interpclumular  space  and 
thnuniiosis  of  the  cuvernous  sinus  al^i  proiluef  ihini  nerve  |ialsi«s; 
but  in  the  lattiT  the  other  orbital  iiervi-s,  as  well  as  the  fifth  aitd  the 
optic  nerve,  may  Ix-  iuvi-Ivnl  iis  wril,  Thinl  nerve  paralysis  may 
also  Im-  a  distitni  sunjitom  of  luinnrs  of  the  ivrebral  lit-tiii»pheres, 
more  |>ariietilurty  if  the  imlsy  is  aeiMmpaiitett  bj-  violent  Lceneni]  head 
sjmpiiniis- 

'  Thb  arwliDa  >«  ii»  ri-iUutif  ut  ibr  vifclliMii  ninrli-  i-n  ihu  tut^i-ci  in  Ssuiar'*  Hawl- 
bovk  ul  IHanw*  vl  ttw  [l>c 
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Pualjrsis  of  the  Fourth  Nerve.— As  n  symptom  of  cerebral  lesion 
golitary  fjarah/gls  of  the  Jmirth  iifnv  is  rare.  It  is  generally  cine  tn  a 
basnl  lesion.  In  eombinutiiui  with  piirnlysis  of  tlie  third  nerve  it  speaks 
for  a  lesion  in  the  cerebral  jteduncle  extending  back  to  the  valve  or 
Vieiissens. 

Paralysis  o!  the  Sixth  Nerve. — When  jHiraly.'ri.f  of  ike  sixth  ncne  ocTur.i 
as  the  «iii>  fiiciil  sign  it  is  probahly  ilue  to  iWxcase  of  tlie  base.  On 
account  of  the  lengthened  course  llic^^'  nerves  take  over  the  most 
prominent  part  of  the  pons,  which  rcmlerji  them  readily  ulb-ited  by 
distant  pressure,  they  more  frequently  present  a  distant  symptom 
tlian  other  cranial  nerve.  Thus  paralysis  of  this  nerve  is  not  infrequently 
B  distant  symptom  of  tumor  of  tlie  ecrelK-lhim.  whereas  puriilysis  of 
the  third  nerve  is  more  likely  to  he  a  distant  symjitom  of  a  cerebral 
lesion. 

Paralysis  of  the  sixth  nerve,  when  simultaneous  in  its  onset  with 
hemiplegia  of  the  opposite  side  of  the  body,  indieate.s  a  lesion  in  the 
pons,  usually  a  hemorrhiiKc,  on  the  Mfle  corresponding  to  the  paralyzed 
nerve.  Basal  paralysi.-^  of  the  nerve  is  frequently  donble,  especially 
in  syphilis.  In  coinbiniitiun  with  p)iral,\sis  of  the  faeiul,  paralysis  of 
the  sixth  nerve  is  referable  to  a  pontine  lesion. 


THE  EAR 

Subjective  Symptoms. ^Ruz^in;;,  roaring,  hissing,  singing,  and 
other  sounds  in  the  ear — tiiniitiifi  auriuni — are  symptoms  that  may 
or  may  not  be  due  to  di.nea^e  of  the  ear.  When  they  are  assoi-iuted 
with  vertigo,  Mhiil're'it  ilhf(iJ<r  should  be  thounht  of.  They  may  con- 
stitute the  niira  preceding  an  epileptic  attack  or  the  .snbjrcti\e  phe- 
nomena attending  syncope,  Man.v  drugs  (c.  g.,  quinine,  salicylates) 
when  pushed  to  the  physiological  limit  cause  tinnitus.  Anemia, 
toxemic  contlilioM.s,  and  nemasthenic  ^tjitc^  are  frequent  causes  of 
ear  sounds. 

The  External  Ear.  —The  thin  ear  niji\  show  the  anemia  or  chlorotic 
hue  more  strikingly  than  any  otht-r  portions  of  the  btHty.  or  cyanosis 
may  be  more  vividly  shown.  A  dark  blue  or  blaek  discoloration  of  the 
cartilage  is  frequently  seen  associated  with  alkaptonuria  (ochronosis). 

Hematoma  aiins  is  seen  in  general  paralysis  of  the  insane  and  in  other 
forms  of  insanity.  It  is  a  tri)phoiienroMs.  The  ear  is  thickened  and 
deformed  from  the  effusion  of  blood  between  the  cartilages  and  the 
perichondrium;  diseolorefl;  an<l  sionilates  a  subcutanef)us  effusion  ilue 
to  injury.  Tophi  are  observed  in  the  external  ears  of  patients  with 
true  gout.  They  are  small,  gritty  accretion.-"  neerj  in  the  eMiTnal  cur 
along  the  inar^n  or  in  the  depressions.  They  consist  of  monosorlium 
urate, 

Discharfe.^The  presence  or  absence  of  discharge  from  the  ears 
must  be  ascertained  when  cerebral  s,\mptonis  or  symptoms  of  infection 
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are  present.  MifJdIe  car  dissase  is  nfteii  spcoiidary  to  scarlet  fever, 
lufuslus,  diplitlicriu,  iiifhictiza,  typhoid  tV-vtT,  and  tonsillitis  or  pharjii- 
gitis.  It  very  frprjiicntly  resiilts  in  infiammation  of  tlie  mastoid,  whicli 
may  extend  to  the  i<iinise-s  and  iicliaicnt  nieinltrimes  of  tlic  bmin: 
or  the  car  suppuration  may  be  the  primar,\'  fociis  frnin  which  Rencral 
infection  takes  place.  H  may  not  be  possible  in  all  tiises  to  observe  the 
discharge,  which  may  have  diminished  or  disappeared.  Tendcmras 
and  edema  over  the  mastoid,  perfoniTion  or  Inil^jing  of  the  ear-drum, 
as  well  as  other  inflammatory  signs,  point  to  the  occurrence  of  suppu- 
ration of  the  middle  ear  ami  mastoid  cells.  It  nmat  not  be  forgotten 
that  a  dbchargc  of  bloo<l  or  cerebral  fluid  from  the  ear  may  take  place 
in  cases  of  fractured  skull.  The  cars  must  also  he  examined  in  rases 
of  coma  from  iTijury,  or  if  the  origin  of  coiiui  is  obscure. 

The  Auditory  Nerve. — The  Hearing,— The  hearing  must  be  tested 
with  the  voi<'c,  ii  nnldi,  or  a  tuning-fork.  The  ticking  of  a  wateh 
shouhl  be  heard  at  a  distance  of  about  three  feet.  lu  some  cases  the 
voice  may  easily  be  hennl,  while  the  ticking  of  a  watch  can  be  dis* 
tinguisheil  only  with  great  dilTicnlty.  The  tuning-fork  is  used  to 
determine  by  bone  condnilion  whether  lieafnes.s  is  ibie  to  obstruction 
or  to  disease  of  the  auditory  nerve.  If  it  is  due  to  obstruction,  the 
vibrating  tnning-fork  is  heard  better  when  in  contact  with  the  mastoid 
process  than  when  held  im mediately  in  front  of  the  external  meatus 
(Uirnie's  test).  Obstriicrivi-  deafness  is  always  due  to  disease  of  (1) 
the  external  meatus;  (2)  the  tympanic  nieiubrune  and  middle  ear,  or 
{',i)  the  Knstni'liian  tube. 

l\'afness  from  internal  car  disease  may  be  due  to  affections  of  the 
labyrinlh — as  inllannn.ition.  caries,  and  necrosis — or  of  the  auditory 
nerve.  The  tnning-fork  is  not  in-ard  on  contact  with  the  skull  nor 
when  placi'ii  in  front  of  the  external  meatus.  The  auditory  nerve 
may  be  diseased  in  its  course,  or  thf  uuditor>  centre  may  be  affected. 

It  must  not  be  forgotten  that  certain  drugs,  as  quinine  and  the 
sjilicybiio,  may  cause  deafness,  ])c'iifni's>  ma_\'  be  an  early  and  pre- 
monitory symptom  of  typhoid  fever  or  ccrebrospinid  meningitis,  and 
may  oei'ur  early  or  hiic  in  llie  cutirse  of  nnnnps.  r>eafness  due  to 
occupaiion  is  worthy  of  mention.  It  is  not  nnconunon  iu  blacksmiths, 
boilermakers,  loeomolive  engineers,  and  firemen.  In  .some  instances 
the  patients  can  hear  better  in  the  noise  incident  to  their  work  than 
when  ihe  surroundings  are  quiet. 

Hyperesthesia  of  the  Audiloiy  Nerve.  Abnormal  ainteiie.vs  of  hearing 
(oxyeeoiai  occurs  very  rarcl\  in  i-crlain  raM's  of  facial  paralysis,  and 
not  seldom  in  hysteria.  In  some  individmils  MilTcring  from  hemicranja 
or  lie  doulounnix.  and  in  meningitis,  the  hearing  of  eert;iin  sounds — for 
example,  high  musical  nolo  and  ubislling  is  accon);ianieil  hy  pain. 
Nervous  patients  often  complain  nf  subjective  noises,  buzzing,  roaring, 
hissing,  and  singing—  the  >o-riilled  limiitus  aurinm. 

Paraljrsis  at  the  Auditory  Nerve,  No  ease  of  absolute  uuilatenil 
ileafncss,  due  to  a  focal  lesion  in  a  homispberc,  has  as  yet  been  obser\"ed. 
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Deafness  from  disease  of  the  auditory  nucleus  is  very  rare.  That  due 
to  disease  of  the  peripheral  nerve  is  much  more  common.  We  may 
have  an  auditory  paralysis  similar  to  that  of  the  facial  nerve,  or  the 
deafness  may  be  due  to  pressure  from  a  tumor  or  inflammatory  exudate 
at  the  base  of  the  brain,  or  disease  of  the  mastoid  process  of  the  temporal 
bone.  The  localization  of  the  lesion  is  often  extremely  difficult.  The 
only  positive  point  is,  that  labyrinthine  disease  is  apt  to  f»e  accompanied 
by  vertigo,  while  in  disease  of  the  nerve  trunk  vertigo  is  absent. 

HftoUre's  DiBeue. — Aural  Vertigo. — We  may  define  aural  vertigo  as 
a  subjective  feeling  of  motion  referred  by  the  patient  either  to  his  own 
body  or  to  surrounding  objects,  with  loss  of  equilibrium  and  without 
unconsciousness.  The  symptoms  are  paroxysmal  vertigo  (sometimes 
so  sudden  and  intense  as  to  throw  the  patient  to  the  ground),  tinnitus 
aurium,  nausea,  pallor,  clammy  sweat,  and  vomiting.  The  severity 
of  the  attacks  varies  greatly.  There  may  be  momentary  unconscious- 
ness; sometimes  jerking  of  the  eyeball,  nystagmus,  or  diplopia  is 
present.  The  disease  is  paroxysmal  in  character,  but  a  slight  degree 
of  vertigo  and  tinnitus  often  persist  between  the  attacks.  Some  deaf- 
ness is  present.  The  attack  may  vary  in  frequency  from  several  in  a 
day  to  only  one  in  several  months. 

Hysterical  or  Fonctional  Deafness.— This  is  recognized  by  (1)  its 
association  with  undoubted  symptoms  of  hysteria;  (2)  its  sudden 
occurrence  after  shock,  emotional  disturbance,  or  trauma;  (3)  the 
absence  of  a  cause  in  the  auditory  apparatus  for  the  deafness;  (4) 
impairment  of  bone  conduction  and  ai-rial  conduction  to  the  same 
degree;  (5)  the  frequent  coexistence  of  anesthesia  of  the  pinna  and 
external  meatus;  (6)  the  tendency  to  sudden  recovery. 

Hysteiieal  Deaf-matism. — This  is  a  rare  condition,  characterized 
by  (1)  sudden  origin;  (2)  absolute  aphasia  and  aphonia;  (3)  absence 
of  signs  of  paralysis  of  the  lips  and  tongue  and  of  any  paralytic  phe- 
nomena except  hysterical  hemiplegia;  (4)  preservation  of  intellectual 
faculties  and  power  of  writing;. (5)  frequent  coexistence  of  hysterical 
stigmas;  (6)  usually  rapid  recovery. 


CHAPTER  XII 
EXAMINATION'  OP  THK  EXTREMITIES 

THE  NAILS 

Shape. — The  JipfR'aram-e  of  the  imils  eiuililes  tis  to  estimate  the 
ihiratiiiii  of  irrtain  iliscfi^fs.  or  tin-  tune  wlicii  (.'nnviilesiTiict-  ht-jinii; 
it  also  indicates  loi.*a!  intiTfcrence  with  the  nutrition  of  the  parta. 
Thn.s  ciirrinji  of  the  nails,  with  clnlihcil  finders,  oi'eurs  onlv  in  clirimic 
diseases,  as  phthisis  or  einph,\>ifina  or  in  dironie  caniiae  disease  and 
anenrism.  In  the  latter  it  is  sometimes  found  on  one  hand  only.  The 
nails  may  t-urve  tninsversely  or  lonnitniiinally.  This  latter  iiu.iirvatcd 
change  in  shapi-  may  oceiir  williont  cluhlnn};  of  the  fiiijjers.  The  shape 
18  altered  jii  iicnimegaiy  and  pulmonary  usteo-arliiropathy, 

Fi«.  l4 


Clubbed  fiiiKort  witli  nirvnl  imiia,  iriiililJr  IIiik'T  ^EiuliOy  lli'xud.      (UrigJuiU.) 


Color. —  While  iiiiirl:"  or  Inintrfirnr  ;ir<iitfi:i  on  (he  ^nr^!l(■es  are  usually 
seen  afler  trauma,  after  an  illnes-,  and  may  indieate  the  dale  of  recovery 
as  they  develop  al  tin-  root  of  the  null  ihiriiiK  llie  illness  and  lake  about 
six  months  to  reach  the  end  of  tile  nail. 

Pallor. — Wu  get  a  good  idea  of  the  condition  of  the  hlood  in  the 
capillaries  from  the  appearance  of  the  tissue  under  the  nails.    II'  there 
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is  anemia,  pressure  on  the  finger  tips  will  drive  the  hlomJ  from  the 
i:-ii|>illfiri(-s.  Tlir  [jurpliah  mid  Iftuiitk-blm-lc  dist-ol  oral  ion  of  cj/aniMfw 
previously  referrei]  to  is  first  seen  under  the  nails. 

Cspitlary  Puls&tioa.  —  Sometimes  llic  citinllnricn  pulntilc.  mid  tliis 
piilsiititjn  is  rt-adily  visible  under  the  nails  if  slight  pressuro  is  made 
upcin  their  end.  It  occurs  must  fre<|iienth  in  iiDrlii-  regiirKitiition, 
after  hemorrhages,  and  in  anemia,  hut  maj'  appear  in  other  disorders 
les.i  friHjuently. 

Inflammatory  Changes. — The  naik  undergo  chronie  intlamumtion 
with  destnicliun  in  variou.s  skin  aH'ei-tions,  and  the  miitri.v  is  the 
seut  of  aeutc  inHammiition  in  unyehiii,  whieli  miiy  he  simple  or 
syphilitic,  with  ulceration,  or  with  loss  of  the  nail  and  necrosis  of 
the    bone. 

Trophic  Changes.— The  nail  heeouies  dark  and  brittle  in  tieiirilw, 
curved  ill  its  jimg  uxis,  aiul  the  K^o^th  arrcNti-d,  while  Intend  arehiitg 
takes  place.  The  cutis  umlenieath  thickens  and  the  akin  at  the  base 
retracts.  The  fingers  may  lie  ekibbed.  When  growth  is  resumed  a 
distinct  roughened  line  of  demarcation  is  seen.  In  leprous  neuritis 
there  is  destruction  of  the  nails  and  of  the  distal  jihalunges.  Atropln/ 
iiml  ulrcnifiuH  at  the  base  of  the  iiaih,  followed  by  necrosis  of  the  pha- 
langes, is  seen  in  the  so-called  Morvau's  disease,  which  is  not  really 
a  disease,  hut  u  symptom  of  neuritis  or  syringomyelia.  EnlaniniiFrif 
with  thickening  and  sometimes  twisting  occurs  after  fevers,  as  typhoid; 
in  the  i-ourse  of  syphilis;  iiiid  in  sdcrtMlactyly.  The  nitils  in  some 
eases  of  Raynaud's  disease  become  dry,  scaly,  and  cracked,  or  hyper- 
tropliietl.  The  gn-wlh  is  arrested  on  the  paralywd  side  in  tlic  hemiplegia 
from  cerebral  apoplexy.  This  is  testeil  by  staining  the  nails  of  the  two 
hanils  at  the  same  level  with  nitric  acid.  Return  of  fmictioiial  power 
is  indicated  by  rerieweil  growth.  Ih-formiti/  of  the  nails  (toe)  weurs 
in  acute  and  chronii-  myelili.s.  In  lin-iiiiiulor  ntu.r'm  the  nails  srmietimes 
fall  out, 

THE  FINGERS 

In  gout  and  arthritis  deformans  (hi-  joints  of  llic  fingers  arc  fiilnrgi'd 
and  painful.  The  swelling  of  the  joints  of  each  comlition  cannot  well 
he  distinguished.  In  gmit,  lupl/i,  liard.  while,  sometimes  glistening 
masses  are  likely  to  be  present  tti  the  joints  or  along  the  teudnns,  on 
account  of  great  accumulation  of  monostMlinm  urate.  They  are  more 
prominent  on  the  dorsal  surface  of  the  joints,  aud  sometimes  break 
through  the  skin,  so  that  the  chalk-like  concretion  cxndes. 

Heberden's  Nodes.— The  term  '■cnd-joinl  nrlbrilis"  is  also  api>licii 
to  this  condition.  The  ikmIuIcs  <leveliip  ijradnally  and  are  exostoses  of 
the  iirticnlar  tubercles  of  the  di.-.lal  plmlanges  occurring  as  a  type  of 
the  hypertrophic  form  of  arthritic  deformans.  At  first  the  joints  may 
be  a  little  swollen  and  lender.  The  swelling  and  tenderness  may  be 
periodic  and  the  size  may  be  increased  with  each  fresh  paroxysm. 
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ice.     'riie  riO(lu]«3  are  often  considered 

re  said  to  be  a  sign  of  longevity.    It  is 

certain    tliat    the   large   joints   are 

rart'ly   involved   when   these  nodes 

are   present. 

Clubbed  Fingers. — Tlie  lips  of  tlie 
fiiigersniay  hchulhoiiis,  or  cliibskupcd, 
HI  some  oises  of  jjlillii^is  ami  other 
forms  of  chronic  lung  disease,  and 
ulsti  occosioriaiiy  in  chronic  heart 
disease  particuhirly  wlicn  cun|;eiiitHl. 
Tlie  ehihhing  is  associated  with 
chuiiges  in  the  nails. 

Deviation  in  Position  Sknd  ShAp«. 
— Kirriticu  is  rrf^nrifwliat  character- 
istic of  arthritis  deformans;  but  d*-- 
viiitioris  tlm-  tu  iibiiurnial  flexion  op 
extension  are  the  most  charaetiT- 
islic  (ligitiil  features  of  the  disease. 
fhwiuii  of  the  lirst  phalanx  of  the 
little  tinger  is  due  to  contraction  of 
the  palmar  fascia  or  to  piiralysis  of 
tlie  conntuiM  t-vtensiirfrom disease  of 
the  muscniiispiral  Tit-rve.  Cinilnu-tl'm 
111' the  fascia  of  I  lie  hand,  causing  more 
or  less  llcxion  oF  tlit-  little  and  ring 
fiiijicrs.  i;%fre(|iientl>-scen  and  maybe 
frniii  (raiirnji  ur  an  indication  of 
sunt.  Duituytreii'n  coniradion. 

Fin.  10 
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Abnormal  extension  is  often  very  marked.  Uyjifrejtt>inawn  of  the 
middle  phalanx  is  due  to  panilysiri  of  the  flexor  subliniis  from  disease 
of  the  median  nerve;  liyperextensioii  of  the  •ilistiil  phiiluiiges  to  parulysis 
of  the  fle-xor  profundus  muscle  from  disease  of  the  median  and  ulnar 

Fio.  17 


INpudomiuwular  atrophy,     Claw-hnnd,     (Grny.) 

nerves.  Extension  nf  the  iiruxiuud  phnlinix.  with  extreme  flexion  of 
the  two  distal  phalanges,  contributes  to  form  the  "claw-ham  1."  C'o«- 
troHioiia  due  to  ehorea  or  ti>  eentriil  lesions,  iis  poslhenii|ile]^tc  eontrao 
tions,  will  be  considered  under  Special  DiaRiiosis. 


THE  HANDS 

Shape. — We  bear  in  mind  the  variation  in  shape  of  the  hiind  in 
diff'erent  tjTies  of  individuals— the  hrofid  aiiil  heavy  Immi  of  the  san- 
guine, tile  slender,  ilexterous  hand  of  iiii  jnilivi^iiial  of  the  nervous 
temperament,  the  large  joints  of  the  hand  of  so-ealleil  strumous  persons, 
and  the  effeminate  liuiid  of  inn-  who  is  inclined  to  tnliereulosi^,  ])resent 
sharp  contrasts.  Then,  too,  the  occupation  hand  indicates  In  a  general 
way  the  disease  the  patient  is  liiiliie  to — none  more  linking  timn  the 
hand  of  a  miner,  the  blue-black  dottings  of  which  clearly  indieales 
the  possibility  of  anthraeosi^.  Finally,  we  note  the  broad  hand  and 
clublx'd  lingers  that  are  seen  in  congenital  heart  iliseuse  and  the  thick 
broad  hand  of  acromegaly.  The  wiiheri-d  hwud  of  age  and  wasting  of 
the  hands,  as  in  phthisic  or  malignant  disease,  need  not  be  referred  to, 
as  they  are  part  of  the  general  process. 

Presenting  more  striking  ebangesi  in  shaiw  are  ihe  iieeuliarly  rleformed 
hands  seen  in  affections  of  the  muscles  and  joints.  These  def(»rinitie5 
will  be  described  in  the  respective  sections.  (1)  We  liiive  the  claw- 
hand  of  progressive  muscular  atrophy,  of  inflammation  of  the  ulnar 
and  median  nerve,  and  of  chronic  poliomyeliti.s,  ilue  to  paraly.tis  and 
atrophy  of  th«  interossei  and  lumbrieales  muscles,  causing  dorsal 
extension  of  the  proximal  phalanges  with  flexion  of  the  others.  (2) 
The  "seal'fin"  hand  of  chronic  g<jut- spasm  of  the  extensor  muscles 
causing  deflectioQ  to  the  ulnar  side.     (■'!)  The   "  iijie-baiid,"  due  to 
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WHsting  of  the  tlii-iifir  and  hypothf  iiar  musflfs.  when  the  thumb  ussuidcs 
»  position  parallel  to  tlie  fiiiRers.  (4)  Di-foniiili/:  The  ileformwl  hand 
of  arthritis  deforniftns  and  of  gimt  lire  chftructcristif.  In  the  former 
the  tapering,  shining  lingers,  the  Imlbons  phalangeal  joints,  the  pallid, 
clammy  siirfiKr  dottt^l  with  freckles,  the  loclicil  joints,  the  atmplued 
innsclcH,  combined  at  times  with  exquisite  tenderness  of  the  involved 
parts,  make  a  picture  never  to  lie  furgolti-n.  The  |ie<'uliar  deformity 
oceiirring  hi  sderwlerma  is  tieseribed  in  the  chapter  devoted  to  tlic 
Skin.  Then  we  have  the  deformity  resulting  from  Hexion  of  the  hand 
on  the  forearm,  the  forearm  on  the  arm.  as  seen  in  cerebral  patatea 
of  children  and  in  the  hfmtplrt/iiiK. 

Deformities. — rWonnitics  of  the  liaml  from  other  causes  thim  tli« 
ones  just  nii'iittoned  are  often  observed.  Teniporary  coulrddum  occur 
in  tetany,  in  tenipornry  heinijilegia  or  monoplegia,  joid  in  pnrulysis 
of  the  extensors.  Drmiiiing  of  the  hand  from  the  radius  toward  the 
ulnar  occurs  in  acute  poliomyelitis  from  paralx-sis  of  the  extensors. 
Then  we  have  paralysis  of  the  media]),  ulnar,  and  other  nerves,  with 
their  eharucteri.slic  deformity.  I.Ve  .Nervinis  Diseases.)  So-called 
wrinl-ifriiii  h  «'en  in  pi-rii<liiTii.l  iiruril'm  (mnscnh)M|>iral  nerve),  and  lilMV 
be  unilateral  or  bilateral.  The  hand  hangs  from  the  wrLst  on  account 
of  paralysis  of  the  extensor  muscles.  Holh  hanils  may  drop,  although 
it  sometimes  hapiiens  that  one  is  affected  from  a  few  day.i  to  a  few 
weeks  earlier  than  the  otlier-^. 

The  "siin<h--!ikf"  liiuiiLi  i>f  iny-rrdt-ma  and  the  cnlarfrcd  bones  of  the 
hands  in  wri'mi-ijuhi  and  I'liliiiiiinirii  iLilro-nrllirajKitlii/  are  described  in 
other  sections. 

Movements.  -One  can  ird'er  the  linillation  of  nio\'ements  of  the 
hands  in  ihe  alVerlions  described  nbiivc.  The  slili'cncd  and  immobile 
hand  of  elironic  gout,  in  which  enlarged  joint.-«  are  ]}rominent,  con- 
trast with  the  paiiirull>  locked  hainl  of  iirthrilis  deformans.  Invol- 
untary movements,  as  tremors  and  spasms,  are  also  observed.  The 
Irciiinr  of  Hge.  of  hy.sleriu,  of  ])uratysi.s  af^itans,  of  c\o|i!itliainiic  goitre, 
i>f  mereiiriul  ari'l  other  inloxieations,  and  of  disseminated  sclerosis,  is 
most  marked  in  the  hands.  It  is  in  the  hands  and  arms  wc  see  that 
most  signiiiearit  Irenior  or  twitching  with  aindcss  picking  at  the  bed- 
clothes, known  as  xub-iullun  loidlniim  and  seen  in  the  .so-called  typhoid 
state.  Tvifrhiiiij  aN<l  n/iitxin  of  the  hand  or  arm  are  seen  in  convulsive 
disorders  ami  ma\'  l)e  unilateral  or  lillateral,  as  In  hysteria,  chorea, 
e|iilepsy  ilrne  aiai  .facksonian).  tetanus,  and  tclany.  \\'lien  |)crinanent, 
the  convnisioiis  are  an  I'Xprcssion  «if  ii  chrnriic  eerebrid  process,  as 
hyilrocejihalus.  Alternating  spasm  and  relaxation  of  the  fingers,  hand, 
and  arm  are  seen  in  athctiisis. 

Local  Enlargement-  y/c  mvdlinQit  of  the  hand,  inllaminatory  or 
eileinatons,  do  not  dill'cr  in  cause  or  iip|>ciiriince  from  swellhigs  of  the 
joints  or  of  the  snln'ntaneons  conneclive  tissues  in  other  portions  of 
the  biwly.  Several  exceptions  are  to  be  noted:  (1)  The  swelling  that 
attends  acute  nrtintlar  rhnimafism  with  involvement  of  the  wri.st-jointa 
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extends  over  the  dorsum  of  the  band  rrequfnt],\-,  while  the  finpTs 
escaiw;  (2)  a  localized  swelling  on  the  dorsum  of  the  hand  is  often 
due  to  H  ganrjlion  or  enhir^ed  hursa  nf  u  tendon.  (3)  Olihler's  Uimor  is 
a  swelliiiK  that  is  seen  in  wTist-«lrop  from  disphieement  backward  o( 
the  carpal  liones;  (4)  long-eon  lined  inflummjitury  swelliii(i,  with  sub- 
sequent rupture  of  the  slun,  is  seen  in  myn-foma.  Finally,  trauuiatic 
injurie::*  prm-hice  tenosynovitis,  bniie  alfcctions.  and  palmar  abscess. 
It  is  important  to  remember  that  syphilis  and  gonorrlica  may  be 
causal  factors  in  the  priHloction  of  such  processes. 

The  Skill  of  the  Hand.— Tlie  skin  of  the  hand  is  smooth  or  rough, 
dry  and  harsh,  moist  and  warm,  under  the  same  cireum.stanees  that 
affect  the  .skin  m-iierally.  The  dorsal  surface  and  the  palm  ari'  muht 
ami  very  soft  and  the  former  is  dotted  with  freckles  in  arthritis 
deformans.  In  proj;re.s.sive  muscular  atrophy  and  exophthalmie  goitre 
the  skin  is  vwi-xt.  The  cold,  clammi/  skin  of  otic  laboring  under  exoite- 
nient  is  well  known. 

Color. — The  i-olor  of  the  hands  is  siKoificarit  nf  the  state  of  (he  cir- 
culation and  the  condition  of  the  HoimI.  The  hlur  finger  tips  and  the 
jMitliil  hand  aci'innpaiiy  similar  enhir  changes  in  the  lips,  and  are  early 
sif^ns  of  ri/tuiii.fi.*  and  nrtcmia  respectively. 

The  Circnlatian. — KwxArD's  Disease. — Local  Asphyxia. — The 
hands  or  fingers  become  pale  and  intensely  en|d;  they  arc  the  scat  of 
nnnd)ness,  and  are  without  sensation.  The  term  "  ili'iul  fiiiiifru"  graph- 
ically describes  the  appearance.  There  are  alternating  paroxysms  of 
a  l>allid  and  a  livid  hue  which  may  nceiir  several  times  in  twenty-four 
hours.  In  some  eases  the  livlditv'  becomes  su  intense  that  gangrene 
ensues  in  small  superficial  sjiots,  or  even  involves  the  whole  finger. 
Pain  may  or  may  not  be  present,  and  dues  not  increase  when  the  hand 
hangs  down,  and  is  more  frequently  prcseitt  and  cxcniciating  at  the 
time  the  fingers  are  "dead,"  The  tips  of  the  nose  and  the  lobes  of 
the  ears  may  he  affected,  and  occasionally  other  parts  of  the  surface. 
The  conchlion  is  a  \'a,somotor  or  trophic  disonler, 

KRVTiiiioMKLALiiiA. — Hrvthromehilgia  is  a  vasomotor  or  trophic  dis- 
order, frequently  associated  with  endarteritis,  characterized  ijy  redness 
of  the  surface  with  increased  temperature,  and  is  usually  seen  in  the 
extremities.  It  is  worse  in  .summer,  increased  by  artificial  heat,  and 
aggravatetl  when  the  extremity  1^  dcpendenl  or  jircsscd  upon,  'i'lie 
redness  is  attended  by  hnrniug  and  extreme  locid  discomfort,  in  winch 
all  sorts  of  sensation  are  describeit — tearing  of  the  finger  nails,  pulling 
or  pricking  of  the  skin,  twisting  of  thousands  of  needles,  anrj  other 
forms  tif  torture. 

Olossy  Skin  is  seen  after  nerve  injuries  and  neuritis,  and  in  central 
affeetioiis  in  which  the  trophic  nerves  are  involved.  The  skin  is  shiny, 
smooth,  drawn  very  tightly  over  the  surface,  and  sonietiincs  atrojihicd. 
Red  and  pate  mottling  may  be  seen.  The  .surface  is  free  from  hair. 
Burning  pain  jtrecedes  and  accoui|)aiiics  the  change.  Tiie  finger  tips 
become  pointed. 
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THE  ARM 

The  Vessels  of  the  Arm. — Atlit-mTim  of  ilii-  linuK-Iiial  artery  nn<l  its 
branches  in  the  forearm  is  indicated  hy  enlargement,  visible  pulsation, 
ami  tortunsity  of  the  vessels- 
Edema  of  one  arm  may  he  due  to  thrombosis  of  the  axillary  vein, 
as  in  heart  disease,  or  jilileliilis  of  tlic  ^nifiller  veins,  or  to  orclnsion  of 
this  vein  or  of  the  subdiiviuii  from  external  pressure  by  ii  iiicdiiistinal 
tumor,  aneurism  of  the  aorta,  the  innominate  or  the  a^iillary  arterj"; 
or  more  commonly  enlargement  of  the  axillKry  i;laiids. 

THE  FOOT   AND  LEG 

Enhirjiemerit  ordefomiitiesof  the  feet  and  k'trs  itmv  Iiedue  todianges 
in  the  joint,  the  hones,  or  the  subcutaneous  conncetive  tissue.  Hence, 
we  would  have  swellinii  ilue  to  edeinn  and  myxedema,  and  enlargements 
due  to  ucromepily  and  iiulmoiiary  osteo-arthropatliy  {</.  v.).    Flat-foot 

Flo.   IS 


Appi^iuiiiii-u  u(  llii-  kicH  iu  (II  I'liHi'  1,1)  Ii'iiromy  aliowiiis  |iiKiiiutil:il>iiii»,  ilcniialltit,  uleen, 

tiiid  unii'U  laiioiii. 


must  always  he  locked  fur  ttlieii  iiiiibility  to  walk  is  i-iiin|>l;iiued  of. 
Changes  in  the  sbaiic  of  the  foot  from  niuscuhir  atfections.  bearing 
in  miiiil  tlutt  "f'liiw-fool"  is  allied  to  "clawduind."  are  found  iu 
progressive  mustiilar  atrophy  ami   in  l-'rieitreieirs  ataxia. 
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Three  nviriiiotial  clumges  take  place  in  the  feet  that  are  of  diagnostic 
significance:  ■perjorating  ulcer  of  the  foot,  a  trophic  change  occurring  in 
syphilis,  neuritis,  general  paresis,  leprosy,  locomotor  ataxia  or  diabetes; 
gangrene  the  result  of  endarteritis  (usually  senile)  or  occurring  in  the 
course  of  diabetes  meltitus;  mycetoma,  or  "Madura  foot."  Perforating 
ulcer  usually  begins  as  a  blister,  and  goes  through  the  successive  stages 
to  abscess  and  finally  ulceration. 

The  nails  of  the  feet  are  subject  to  the  same  changes  that  take  place 
in  the  nails  of  the  fingers. 

The  Vessels  of  tlie  Toot  and  Leg.— Varicose  veins  follow  phlebitis 
or  intra-abdominal  pressure  from  tumors,  fecal  accumulation,  or  preg- 
nancy. Phlebitis  of  the  femoral  vein  is  characterized  by  pain  and 
tenderness  of  that  vessel  and  by  edema  of  the  foot.  Deep-seated 
phlebitis  may  cause  edema  and  congestion  of  the  foot  and  knotted 
veins.  The  femoral  aitferj'  is  thickened  and  rigid  in  arteriosclerosis. 
Absence  of  pulsation  with  localized  pain  is  due  to  closure  from 
thrombus  or  embolus,  and  is  followed  by  gangrene. 

The  Bones  of  the  Foot  and  Leg. — Bony  growths  or  nodes  are  due  to 
syphilis.  Local  or  more  general  enlargement  of  the  tibia,  with  pain, 
occurs  in  sj^philitic  periostitis  during  the  tertiarj'  stage  and  in  the 
hereditary  form.  Swelling  of  the  periosteum,  with  redness,  heat,  pain, 
and  high  fever,  is  due  to  an  infection,  and  is  often  followed  by 
suppuration  and  necrosis.  Red,  swollen,  and  indurated  areas  over 
the  extremities  may  be  due  to  erythema  nodosum,  scurvj',  leprosy, 
or  some  form  of  purpura. 

Cold  Hands  and  Teet. — Coldness  of  the  extremities  is  a  common 
and  often  a  serious  complaint.  It  is  natural  to  expect  a  peripheral 
coldness  when  there  is  myocardial  insufficiency',  also  in  collapse,  in 
hemorrhage,  and  in  shock.  It  is  a  common  vasomotor  condition  in 
nervousness  independent  of  hj'steria.  It  is  a  marked  feature  in  true 
and  false  angina  pectoris.  In  senile  endarteritis  coldness  of  the  hands 
and  feet  is  common.  The  extremities  are  often  bathed  in  a  cold  and 
clammy  perspiration.  The  poisons  of  gout,  rheumatism,  and  other  dis- 
eases may  cause  cold  hands  and  feet  by  irritating  the  peripheral  and 
vasomotor  nerves.  In  gastric  and  intestinal  dyspepsia  the  absorption 
of  toxins  may  produce  this  symptom. 

Sensation. — Changes  of  sensation  will  be  considered  in  the  chapter 
devoted  to  an  examination  of  the  nerves.  It  is  sufficient  to  state  that 
circumscribed  anesthesia  due  to  causes  limited  to  the  skin  is  seen  in 
morphea,  in  the  anesthetic  form  of  leprosy,  and  in  certain  ischemic 
states  (urticaria).  It  is  accompanied  by  loss  of  tactile  sensibility. 
Hyperesthesia  and  paresthesia  attend  various  local  affections,  but  save 
in  nervous  diseases  are  without  diagnostic  significance. 
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the  taking  of  foixi,  or  tlie  onset  of  fever,  tinges  the  cheek  with  a  hectic 
flush.  In  migraine,  the  burning  ma.v  be  limited  to  one  aide  of  the 
face.  Capillar^'  congestion  on  the  cheeks  or  nn  the  tip  of  the  nose 
occurs  with  the  endarteritis  of  the  aged,  but  is  seen  also  iu  early  life 
in  cases  of  hepatic  cirrhosis  or  obstruction  of  the  hepatic  circulation 
from  other  causes.    Slight  burns  iinil  scalds  cause  a  lociilizeil  redness. 

Pallor.— This  is  caused  by  diminution  nf  the  amount  of  blo«jd  in  the 
periphery  or  because  of  changes  in  the  blood. 

Tempomri/  Pallor. — I'allor  of  this  type  is  ticiite.  and  may  or  may  not 
be  recurrent.  It  attends  fright,  syncope,  or  nausea  and  vomiting. 
It  occurs  also  in  acute  poisoning,  in  acute  <lisease.  such  as  diphtheria, 
and  in  hemorrhage.  The  pallor  due  to  loss  of  bloiHl  may  be  instan- 
taneous if  the  hemorrhage  is  sudden  and  large,  or  develop  gradually 
if  it  is  small  and  continued  over  a  long  period.  The  onset  of  sudden 
pallor  is  of  diagnostic  significance  in  diseases  iu  which  hemorrhage 
may  occur,  as  aneurism,  gastric  or  intestinal  ulcer,  and  typhoid  fever. 
Symptoms  (if  collapse  are  sito  witli  this  form  uT  pallor. 

Permaneiii  Pallor. — Pallor  of  long  duration,  or  chnmic  pallor,  if  we 
may  so  terra  it,  is  .seen  in  a  ijumlier  of  diseases.  It  is  characterized 
by  gradual  onset.  The  number  of  red  corpuscles  is  diminished,  with 
loss  of  the  hemoglobin.  I'allor  is  the  normal  condition  in  a  large  number 
of  individuals,  particularly  in  those  who  lead  a  sedentary  life  and  are 
conliuetl  within  doort.  (ienerally  speaking,  pallor  is  charaeterislie  of 
blood  affections;  but  it  is  not  necessarily  |>resent  in  Icuhnnia — indeed. 
the  cheeks  and  lips  may  be  red.  Moreover,  atifmlf  peojile.  arc  tiot 
ticcfSKfirili/  link:  and  pole  people  are  not  alu-uy^  miemk:  Striking 
examples  of  pallor  are  seen  in  chronic  Hr'ight's  dtwase,  in  cancer,  in 
chrimic  pfi'mmiiig,  as  from  lead  or  arsenic,  in  vhrimie  vnlarrh  of  the 
stomach  or  of  the  bowels,  and  in  chronic  infeclioun  processes,  as  tuber- 
culosis ami  syphilis. 

Degrees  of  Pallor. — Oreeiiuth  hue:  while  paleness  is  recognized  as 
the  fundamental  or  pre\ailing  color  of  the  ■■kin  in  many  of  the  above- 
noted  afl'eetions.  an  additional  tiriije  gives  a  clmracteristic  hue  to  the 
skin;  thus  in  chlorosis  there  is  a  grrrnifh  appearance  of  the  face,  which 
is  in  striking  contrast  to  the  pearly  colored  eouj'imctiva.  Yelhwijh 
hue:  in  carcinoma  the  yellowish  tinge  often  causes  the  pallor  to  be 
mistaken  for  jaunc)i<-e.  In  pemicimis  ntifmiii  a  slrnw-riiliire<l  ap|)earaiice 
of  the  skin  has  been  frequently  described,  which  may  cause  the  disease 
t«»  be  mistaken  for  carcinoma. 

The  Yellow  Skin.—  JauntHce.—The  yellow  coloration  is  seen  not  only 
in  the  skin,  but  also  in  the  sclera  and  the  mu(ir)Us  membranes.  The 
discoloration  of  the  skin  is  not  difficult  of  recognition.  It  varies  iu 
shade  from  a  alight  yellow  hue  to  yellow  green  or  olive  green  am!  in 
many  forms  of  jaundice  to  brownish  \cllow.  The  yellow  hue  of  the 
skin  in  jaundice  may  be  preceded  and  is  always  accompanied  by  tinting 
of  the  conjunctiva.  The  mucous  membrane  iiiiiier  the  duigiic  early 
^givcs  evidence  of  jaundice;  or,  if  the  lips  are  everted  and  a  glass  slide 
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pressed  evenly  un  tlie  siirfnre,  llie  .yellow  diseolorntion  of  the  mucous 
membrane  will  shine  through. 

The  yellow  tint  of  the  conjunctiva  mii.tt  not  he  confounderi  with 
the  same  color  due  to  suhcoiijiinrtiva!  fat.  The  latter  is  not  uniform 
in  the  conjunctiva,  but  ma>'  occujiy  tone-shaped  areas. 

The  Blue  Skin/ — Ci/avosi/'.— This  pcciilJiir  hue  is  recognized  without 
difficulty.  The  bhiish  or  hluish-rrd  appearance  of  the  akin  is  first 
seen  at  points  fartliest  from  the  central  organ  of  circulation,  as  in  the 
extremities.  It  b  early  seen  in  the  finger  tips,  partlciJarly  underneath 
the  nails,  about  the  phnlunKeal  joints,  imd  in  the  lips,  The  mucous 
membranes  also  exhibit  the  change  early.  Subsequently  the  entire 
surface  of  the  skin  maj'  become  dusky  or  cyiinosed  as  its  cause 
increases  in  degree. 

When  the  cyanosis  is  bilateral  or  uniformly  seen  over  the  surface 
the  cause  is  generni  Jind  centrnl,  as  in  the  heart  or  the  lungs,  or  from 
certain  poisons,  as  the  coal-tar  preparations,  illuminating  gas.  opium, 
hydrocyanic  acid,  and  strychnine.  When  it  is  unilateral  or  local  a 
venous  trunk  is  the  seat  of  obstruction. 

The  causes  of  general  or  bilateral  cyanosis  are  (1)  reapiratory;  (2) 
circulatory;  (3)  hemic, 

1.  Respiratory. — All  conditions  which  interfere  with  the  aeration 
of  the  blood  cause  more  or  less  cyanosis,  I'raetieally,  sufficient  air 
cannot  get  to  the  blood,  or  sulTicient  blood  to  the  air.  Obstruction 
of  the  air  passages,  diminution  of  the  respiratory  area,  and  diminished 
or  inefficient  respiratory  movements  pre\'cnt  oxygen  from  getting  into 
the  blood;  interference  with  the  circulation  in  the  lungs  prevents  the 
blood  from  getting  air.  The  two  processes  are  often  combined.  In 
short  all  the  factors  productive  of  dyspnea  as  narrated  in  the  chapter 
devoted  to  that  symptom  are  causes  of  general  cyanosis.  It  is  important 
toreTnember  that  the  organism  mnvftihipt  itself  to  the  causes  of  dyspnea 
and  the  symptom  abate;  such  <ioes  not  seem  to  be  true  with  the 
symptom  cyanosis.  This  adaptation  may  permit  of  grav^e  cyano^ 
in  tuberculous  laryngitis  before  symptoms  of  obstruction  have  set  in. 
Briefl.v,  the  respiratory  causes  are  (a)  oh.tlrwlioii  ••/  the  air  jm.t.vigi-it: 
(1)  Faua'al  obstruction;  (2)  obstrnctive  laryiignil  diseases;  (3,1  himora, 
pressing  on  the  trachea  or  bronchi;  (4)  spasm  of  the  bronchi,  as  in 
asthma;  occlvsion  of  the  bronchioles,  as  in  bronchitis,  particularly  the 
grave  forms  of  bronchopneumonia  in  childhood,  and  in  emphysema; 
[h)  Jerri ijn  bniJirs  in  the  liirynx.  trachea.  <ir  large  briinrhi.  ih)  IHminu- 
tinn  tif  llir  rr-ipirnlnnj  nrra.  as  in  piicumnnia.  in  eilcma  of  the  lungs,  in 
tiihrrnihinis.  and  In  .tII  forms  of  plrnral  rjfufiioii  and  of  ivtralfiorttcie 
tumors,  (r)  Di'iiiinishcif  or  in.fiijfin'rnf  rmpimtory  mi'irmcnt-x  caused  by 
(1)  muscular  or  jileuritic  pain;  \2]  impaired  action  of  the  diaphragm, 
on  account  of  upward  jirr^surc  by  acrumulations  in  the  abdominal 
cavity,  as  large  [leritoncal  I'liusions,  aii  enlarged  liver  or  spleen,  or  an 
abrlominal  tumor;  13)  by  jiaralysis  in  bulbar  ]tariilynlv  and  prripheral 
vriiritis,  m  paralysis  of  the  dinphrn/jm.  spnsni  of  the  muacles  of  rcspirn- 


EXAMISATWS  OF  THE  SKIN  129 

tioti  (as  in  tetamis).  and  in  progTe-i-iire  mu^ntlar  atrophy  and  in  other 
rare  affections  of  the  muscles,  as  trichinvuh.  {d)  Ohstmcdon  of  the 
pulmonary  tMseh  from  pressure  on  the  pulmonary  artery  or  vein  by 
aneurism  or  meiliiiHli[iaI  tumor,  or  from  disease  of  the  lienrt  if  secondary 
pulmonary  conRcstion  has  taken  plate  from  failim;  of  eompensation. 

2.  ('irfriihitor!/. — Iiiterferenre  with  the  systemic  and  pulmonary  cir- 
ciJiition  causes  a  stasis  of  the  blood,  with  conseipient  general  cyanosis. 
the  result  both  of  insufficient  aeration  and  of  damming  back  of  the 
venous  blood  in  the  peripheral  caj)illarics.  This  is  the  result  of  cardiac 
failure  (decompensation),  whether  due  to  primary  endocardial,  myo- 
c^rdinl,  or  periciirdiid  disease.  In  congenital  heiirt  di.seasc  there  is 
the  addeil  factor  of  admixture  of  the  arterial  and  \enous  blood  within 
the  heart.  Such  cyanosis  is  often  so  great  that  the  affection  has  been 
terme<l  "blue  disease."  or  morbu-it  cariilvrnt. 

3.  Hemic. — Affections  of  the  bloixl  nt  limes  may  eau-w  a  general 
cyanosis.  These  may  be  due  to  (1)  increase  in  the  cellular  elements 
of  the  hlood.  as  in  polycythemia  and  chronic  illuminating;  gas  poisoning; 
(2)  chemical  changes  in  the  blood  with  the  fornuition  of  carbon- 
monoxide  hemoglobin  or  methcmaglohin.  This  tatter  condition  is 
due  to  poisoning  hy  sueh  coal-tar  derivatives  as  phenacetiri,  phenol, 
and  acctanalid.  or  hy  potassum  chlorate,  potassium  permanganate,  and 
turpentine.  Hydrocyanic  acid  causes  some  unknown  chemical  change 
in  the  blo(Kl  which  causes  cyanosis. 

lAWrU  cyaiui/rU  is  seen  wlien  there  is  ohstmction  of  the  venous  trunks 
from  external  pressure  and  when  there  is  disease  of  the  venous  wall  or 
other  conditions  causing  thrombn.'*is.  It  may  he  Hmited  to  tlu>  head  and 
upper  extremities  in  obstruction  of  the  deswnding  cava  by  tumor  or 
aneurism  or  to  the  lower  portion  of  the  trunk  and  the  lower  extremities 
in  obstruction  of  the  ascenfling  c-uva  hy  pressure  from  tumors  within 
the  abdomen  or  thorax.  One  exiretnity  may  lie  the  seat  of  local  venous 
stasis  from  pressure  upon  the  veins,  or  their  oechision  by  throiuhosis: 
the  arm  in  cases  of  cancer  of  the  breast  and  axillary  glands,  the  leg  in 
CJI.SCA  of  femoral  phlebitis,  represent  tjiueal  forms  of  venous  stasis.  A 
striking  form  is  due  to  causes  affecting  the  vasomotor  nerves,  giving 
rise  to  peripheral  capillary  spa.sm.     (See  Haynand's  Disease.) 

General  Pigmentation.-  -When  ibe  entire  surface  of  the  body  is 
bronzed  it  is  usually  due  to  AcltHncm'ti  disease,  although  it  must  be 
remembetwl  that  extension  over  the  surface  may  be  very  gradual, 
and  some  regions  may  he  more  deeply  bronzed  than  others.  It 
maj'  he  ilue  also  lo  that  rare  condition,  hemochromatosis  (brous'.ed 
diabetes).  The  pigmented  areas  in  the  mucous  membrane  of  the 
mouth,  seen  at  times  in  negroes,  must  not  be  mistaken  for  tlie 
pigmentation  of  AdiUson's  disease. 

Local  Pigmentatioi). — In  .iiiiihiini  the  discoloration  is  iniiformly  lim- 
ited to  parts  that  are  exposed  to  tlie  sun,  and  tlie  mucous  nienibrnnes 
are  free. 

In  persons  living  in  filth,  geraTnl  1 1 iseo! oration  of  the  skin  tnkes 
L         9 
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pliico,  known  ns  "miijaliiitKh'  r/wf(wr.""  hut  bccaiiMC  it  is  so  geiicrnl  and 
the  skin  is  rmiRh  anil  thiekcnwl,  and  other  evidences  of  filth  arc  swn. 
it  ran  easily  W  recnuni/f d . 

Chloasma.  lofalij;rd.  irrcgiihirly  shaped,  lirciiized  or  yell ow-b row ti 
discdlorHtions  of  the  skin  usually  of  the  face  jind  neek  may  develop 
Bs  a  result  of  truuniii  iniil  inliainuiiitory  elian^es  in  the  skin  or  may 
appear  in  the  eonrse  of  (irave.s'  disease,  malaria,  syphilis,  leprosy. 
silcnLHlcriuH.  iHscasc  uf  the  puncryus  or  the  liver,  piirlienltirly  cir- 
rhosis, ehronie  nastric  uleer.  and  in  rhronir  eonstipatioii  (symptomatic 
chloiisniii).    Tlif  ciitiditioii  i-.  fniim-iilly  emi^enital. 

In  eertain  cases  of  jiulmonar;/  prrilonrnl  iind  luhcrrulofU  «  pei-ulilir 
lirown  <ltM-oloratiiin  sininliilin^  AddisonV  ilisease,  hut  most  marked  on 
the  chest,  is  present,  tlic  i-liliin.-'iiia  phihiniroThnn ,  and  is  also  seen  in 
cases  of  intra-alHiominal  neo|»lastiedisease.  pmbahly  in  both  cases  from 
disturliaiuTs  of  the  ehriiniiiHiii  ^vsti-tn. 

The  melasma  timt  occurs  In  nh-rinf  ditcase  and  in  pn-gminry  (uterine 
cliloHsma  or  mcbsma  Kraviilaruml  resembles  somewhat  in  color  the 
bn>nzin^  uf  Addison's  discnsc,  but  is  usually  fouml  only  on  the  face. 

Parasitic  diseases  of  the  skin.  notJiMy  tinea  versicolor,  old  syphilitic 
skin  lesions,  psurin.sis  wlicn  henliiiL;  ;icu!  niiiu\  other  skin  afTcetions  may 
cause  a  yellowisli-bniwn  or  bniw  a  discoloration  of  the  skin.  Arsenic  fre- 
quenll\  inleiLMRes  the  pi^^nientiiry  cliaiiijes  in  skin  IcMnns  and  may  also 
cans*' exci'ssivc  pipncntalion  cl-ewlicrc  in  the  skin  It  used  for  a  long 
lime.  Melanotic  pi^imcniation  of  thf  ears.  fHce,  or  hamU  may  itpjiear  in 
ochronnsis.  or  it  mii\  appeiir  iinj  w  hrre  in  the  skin  in  melanotic  cancer. 

Frecklf*  an-  not  nsiinlty  iif  s|>ccial  dia.cnostie  sijinificenee.  Their 
iMvurrenee  in  an  unusual  deitree  on  the  back  of  the  hand  and  furcsnn 
has  lnvii  4)bMTV«il,  however,  in  case^  uf  arthritis  deformans. 

.try.uri'ii.  If  silver  nit  nit  r  is  admit  iisterc<l  over  a  long  |MTi<Hl  of  time, 
fine  black  |>i)rtich-sof  (he  metal.  it>  tinM>lnblcailinuiin:i(e.  arc ilcposited 
ill  the  kidnevs,  the  inicsiiiw>.  and  ilie  >kin,  'Pile  discoloration  of  the 
skin  is  Kni\  or  ):rn>'^h  i>hiek.  Small  sjnvks  may  also  Ik-  noted  in 
the  mutHHis  mcmbrime  of  the  month.  The  corm'a  and  nails  are  not 
atftrtiil. 

hfukitdmuia  ivitilicu^  is  n  condition  eharaeteriteil  by  the  appeal^ 
«iuv  of  cinuius,TiI>i\l  an\iv.  in  wliirh  ihen-  is  u  deficiency  of  skin 
pi^nient.  The  s|m>Is  an-  irn-pihirly  >ha|M'd,  milky  while,  and  most 
ct>mmon  on  the  back. 

HenioTTha<»s  into  the  Skin.  Ibniorrhao-s  prxhhuvdiM-olorations  of 
the  >kin  which  ^iirv  in  hue  (tmii  di-ep  nil  to  _\il|,iw  bnmit.  acrording 
to  their  depth  iH-nculh  llie  >nr(acc.  and  to  ihc  dejinv  of  absorption 
that  has  taken  plaiv  simv  the  hcmoirhn!:*-  imnrnit. 

Ilcmorthaifl's  in  the  skiii  are  eiiUed.  iii^iirdiiu*  in  ihcir  Mie.  /Wa-Amp, 
rtvAyniiw.".  nV-irr,*.  and  Ar •>»«/■■  won.  The  )H'iivhia- mu)  eivh\  niovs  are 
«[«  l»>  aplN-sr  in  the  hair  f.J!ieU--<.  niui  vnrx  in  >\tK-  from  tImt  oi  a 
pin-imint  to  thai  of  a  spbl  («a  rii»->  nmv  W  r»\->\>\  nU.vc  the  surface 
of  the  skin.    The;  do  not  diMipivar  ujHin  pr»-v.Hrc.    \  ibi*v>  fm)uentl>- 
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appear  in  thf  form  of  lines  or  streaks.  Hematomas  are  tumors  con- 
taining l)lo(nl.    iS'cf  l'iir|)ura.) 

Eraptions  of  the  Skin. — General  Symptoms. — The  subjectice  nympioms 
of  any  eruption  aw  ttf  Krcal  importance  in  the  liiagnosis.  Pain,  itching, 
burning,  smurting.  an<i  tenderness  are  significant  of  tlie  irifliiiiimation». 
Pain  due  to  inflamraation  is  constant  and  smarting,  burning  or  throb- 
bing ill  chnruoter.  Sometimes,  however,  pain  of  a  nenralgir  cliariicter, 
intermittent  and  dintribiited  in  the  course  of  nerve  trunks,  precede 
the  develoj>ment  of  eruption.  'I'lii^  is  seen  in  lierpes  zoster.  Ileliivg 
is  an  important  symptom  in  diseases  of  the  skin.  It  is  not,  as  a  rule, 
present  in  the  eruption  due  to  the  exanthemas,  except  in  smallpox, 
ehiekenpo.t,  and  rubella.  Its  abst-nee  is  a  striking  peculiarity  of  the 
eruptions  of  syphilis;  but  in  erythema,  especially  if  a.ssociated  with 
eilenm,  it  Js  a  most  aimnyirig  syiii|)ti)ni.  In  nUicr  skin  diseases,  as 
eczema,  psoriasis,  and  the  parasitic  affections,  it  is  much  more  common 
and  extremely  annoying. 

Itching  may  be  present  without  any  anatomical  evidence  of  skin 
di.sease.  It  is  seen  in  the  troubloonn-  iinirilii*  that  uei'urs  in  the  af;ed, 
particularly  about  the  intestinal  and  getiito-urinary  orifices,  symp- 
tomatic of  affections  of  the  organs  related  thereto.  It  is  a  s.vmptom 
which  should  lead  to  an  examination  of  the  urine,  as  diabetes  is  some- 
times found  to  be  the  fundamental  source  of  the  complaint.  It  has 
been  previously  noted  that  itching  occurs  to  a  hi(;li  degree  in  jaundice. 
It  may  also  be  produced  by  drugs,  a.*  opium  and  morphine,  and  some- 
times qui[iine. 

The  following  eruptions  arc  of  diagnostic  value  to  the  internist: 

Erythema. — Krythcnia  may  be  ilivided  into  mute,  coTitagious,  exii- 
dative  dermatoses,  represented  by  measles,  scarlatina,  rubella,  and 
smallpov,  and  the  erupliims  of  typlioiil  fever  and  typhus;  and  the 
acute,  non-contagious,  inftannuatory  dermatoses,  many  of  which  may 
be  confounded  with  the  eniplive  fevers.  They  have  been  divided  into 
the  rubeloitls  and  searlatiTioids.  The  searlatiiiiform  erythemas  are 
febrile  at  the  beginning,  subacute  in  c()Mrsc,  but  of  loTigcr  duration  than 
the  fever  they  simulate.  They  are  the  most  common  forms,  anil  arise 
from  infectious  diseases,  such  as  j)'Ucri)eral  fever,  scpticeuiia,  and  gon- 
orrhea; or  from  toxemia  ihw  to  druKs  or  articles  of  fooil.  Among  the 
important  non-contagious  varietii-s  of  erythema  are  eriilhema  mvlU- 
Jorme,  eri/tlu'iiia  noduntim,  iirlirarin,  hirjit-n,  ajid  nisfiihi. 

Erythema  Multifinme. — In  simple  form  it  is  seen  with  papulei  or 
with  exudation;  it  may  disappear  in  a  few  hours,  i)r  ])ersist  for  a  day 
or  two  anrl  form  rings  irrylhrmn  Jriyiix  nr  iTj/th'-ma  aiuniliiliim)-  With 
the  fading  of  the  reilness  faint  dcstpianiation  ensues,  and  there  may 
be  a  few  pigment  marks.  The  annuhir  form  is  observed  in  rheiirnatii.- 
fever.  Botli  varieties  may  also  be  found  associated  with  the  follow- 
ing infections;  typhoid  fe\'er,  puerperal  fever,  gimorrliea,  I'hiihTa. 
ulcerative  vndocardilis  and  osteomyelitis,  syphilis,  leprosy,  vaccinia, 
and  septic-emia. 
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unilateral,  and  its  precise  litoitatiun  to  oiie-Iialf  of  the  body  is  of  the 
greatest  diagnostic  significance. 

Severe  neural)iic  pains  localized  in  the  nerves  in  the  distribution  of 
which  tlie  eruption  takes  place  nifi\'  precede  the  eruption  by  several 
days,  and  persists  long  after  the  eruption  has  subsided.  This  is 
particularly  the  ease  in  old  people. 

Uerprs  tabinlU,  or  fnriiiUji,  is  iiii  eruptitni  of  vesicles  arranged  in 
groups  or  clusters  upon  an  inflanie<i  surface.  They  appear  very  suddenly 
upon  the  upiKT  lip  or  the  (die  of  tlie  nose,  sonietiuics  on  the  cheek  or 
chin,  and  may  occupy  the  inside  of  the  mouth.  They  undergo  the  same 
diangps  «»  herpes  zoster,  hut  are  not  attemJefi  by  severe  neuralgic 
pain.  They  are  also  symptomatic  of  an  internal  disorder,  as  an  acute 
coryza,  or  follow  a  rigor,  as  in  intermittent  fever  or  pneiunonia. 
They  may  be  present  in  epidemic  cerebrospinal  meninj.ntis.  but  never 
in  tuberculous  meningitis.  Herpes  iris  and  her|>es  preputialis  have  no 
diagnostic  signiiicaiict^  of  internal  disease. 

Roseola. — Roseola  is  an  eruption  of  a  deep  rose  color,  not  arranged 
in  ercseentic  patches  as  in  measle.^,  nor  scarlet  and  capable  of  being 
resolved  into  innumerable  red  jwints  us  in  scarlatina.  It  is  not  so 
dilTuse  as  the  latter.  It  may  precede  smallpox,  scarlatirja,  measles, 
cholera,  typhoirl  fever,  diphtheria,  and  malaria.  In  smallpox,  in  cases 
of  cholera,  and  after  parturition  and  surgical  operations  the  rash  is 
copious,  but  is  characterized  by  being  seated  over  the  lower  half  of 
the  abdomen  and  the  anterior  and  imier  aspects  of  the  thighs.  It 
ma.v  appear  elsewhere,  but  is  iisuiilly  confined  to  that  portion  of  tlie 
body. 

Kriilhniin  iif  Sjii-rinl  J)Ueii!if/i. — .'Sufficient  refcrcrK-c  has  bi.'pn  made 
to  the  erythema  that  attends  rhnnmiHc  fever.  A  few  other  infectious 
di.^orders  are  a,ssociated  with  the  development  of  an  eruption.  In 
cholera,  tluring  the  period  of  reactitm,  a  rosi-  rash  which  nla.^■  reseiidile 
erythema,  urticaria,  or  .scarlatina  appears  coincidently  with  a  rise  of 
temperature.  It  is  most  frequently  si-en  un  the  forciirms  and  bucks 
of  the  hands,  but  it  may  cover  the  back  and  limb.*.  It  may  be  slightly 
heniorrlingic  and  last  two  or  three  da.\s.  A  slight  desipiauialion  usually 
follows.  In  infiucma  a  roseolous  eruption,  covering  the  trunks  and 
limbs  and  later  becoming  j)apnlar,  is  seen  in  rare  eases. 

Erythematous  eruptions  are  sometimes  seen  in  the  course  of  Urit/lit's 
diseatf.  Two  forms  are  seen:  the  roseola  on  the  feet,  legs,  and  hands — 
rarely  on  the  chest  and  abdomen;  and  the  papular  form  on  the  thighs, 
arms,  and  shoulders.  Itching  and  other  snbjcetive  symptoms  do  not 
attend  the  eruption.  A  form  with  des(piamation  may  begin  on  the  limbs. 
These  erythemas  are  common  in  the  later  stages  of  Bright's  disease, 
but  are  not  of  ill-omen.  In  acute  Hright's  di-'i-U'^e  a  transient  roseolu 
is  observed  very  rarely;  so  also  b  purpura.  If  there  is  umch  anasarca 
in  nephritis,  erythema  is  more  common.  The  eruptimis  iLsnidly  appear 
independently  of  uremic  symptoms,  and  disappear  during  their  con- 
tinuance. 
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Sudamina.—S»dnniiiia.  or  milinria.  are  atimll  clear  vesidea  seen  to 
large  numbers,  usually  on  the  abdomen,  but  also  on  any  other  part 
that  reflects  the  light  siroiijtty.  They  ure  swn  iluring  and  after  tlie 
subsidence  of  profuse  sweats.  While  actual  perspiration  is  seen  on 
the  forehead,  the  trunk  may  n|ipear  free  from  moisture.  When  the 
hand  is  placed  over  it.  as  on  the  abdomen,  the  dryness  is  noted,  but 
at  the  same  time  a  roughened,  nutmeg-graler-like  sensation  is  felt. 
On  close  inspection  this  is  observed  to  be  due  to  the  eruption  Just 
mentioned.  The  vesicles  are  usually  of  goo<l  prognostic  omen  in  the 
course  of  febrile  diseases,  jiarlicidarly  typhoid  fever, 

McdicuifiJ  ItaskiJt. — Most  of  the  so-t-alled  medicinal  rashes  belong; 
to  the  erjtheuia*. 

The  followinjj  drugs  are  known  to  cause  erythema:  potassium 
bromide  and  iodide,  copaiba,  cubehs,  the  essential  oils,  capsicum, 
santonin,  chloral,  opium,  morphine,  antipyrin,  salicylic  acid  and  its 
comjionnds,  iodoform,  belladonna  and  atropine,  tar,  carbolic  acid, 
arsenic,  cininabis  indica,  digitalis,  mercury,  silver,  copper,  and  diph- 
theria antitoxin. 

Belliuloniiii  produces  In  susceptible  iierson.s,  or  when  administered 
in  poisonous  doses,  a  diffuse,  bright  red  erythema,  closely  resembling 
that  of  scarlet  fever,  but  vvitliinit  the  iritersperse<l  ilark  red  points 
which  chanicterize  the  latter.  Airojiim-  aUtt  prmlnfes  in  some  per- 
sons, especially  orj  the  shoulders,  urnis,  cin-^l,  iiml  fmr,  an  eruption 
of  disseminated,  small.  har<l  vesicopapules  showing  no  tendency  to 
piistiilation. 

The  hnimhti-n  priMJiitv  a  characteristic  pustular  eruption  which  is 
mo^t  intense  upon  the  ^lniulders.  fact',  chest,  aixl  arms. 

The  iiKlidrx  prodin't-  an  crupltDii  which  is  tuit  often  pustular,  but 
an  erythematous  or  papular  rash  is  not  uncommon.  It  appears  chiefly 
about  the  forearms,  face,  anil  nci'k.  \'i'>ieles.  bulla-,  and  purpuric  spots 
are  also  occasionally  seen. 

The  eruption  pnidiiccd  liy  •jiiiuitif  is  generally  erylliernnlous  anil  is 
attendcij  wiili  itching  and  huriiiiiK.  The  face  and  ucck  are  attacked 
first. 

Opiiiiii  and  its  alkaloids  id>o  pnvdnce  in  susceptible  persons  an 
erythematous  searljitinoii!  cnijition  wliieli  is  accimiiianied  liy  intense 
itching.  Itching.  c>|K-r'ially  alioui  the  nose,  is  iiiimIi  more  common 
without  eruption. 

Co/taiha  prtMhices  a  vesicopapular  or  p.ipidar  eruption  resembling 
urticaria  and  cr>tlie»ia  multifonnc,  which  is  nsiiidlv  most  abundant 
on  the  extremities  and  by  iteliing.    The  Icsioim  may  be  purpuric. 

The  crnpticm  of  nihrhii  i>  ii  ilill'ti.-e  ers  iheina,  with  iJiilli-t->iwd  papules, 
coalesccnt  here  and  there.  Tnlike  the  eruption  of  (■opail)a,  it  is  more 
copious  over  the  face  and  trunk  than  over  the  extreuiilies.  ' 

Anltpyrln  causes  a  nicasles-likc  or  uriieariii-like  eruption. 

Scars,— Sears  are  imi>ortunt  proofs  of  the  orciirrciu'c  of  previous 
disease,  especially  smallpox,  chiekenpox,  and  syphilis,    Sears  of  the  first 
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two  occur  in  tlie  form  of  piroulur  pits  mid  almost  always  on  the  face. 
Soars  of  syphilis  are  larger,  circuliir  or  oval  in  aliape,  ami  seen  iisutilly 
tn  the  best  ail\«titage  on  tln^  extri-niitics,  but  tlit-  siri(;le  scar  on  the 
fort-head  is  strikingly  suggestive.  Hears  upon  the  legs  in  persons  under 
thirty  years  of  age,  when  not  traumatic,  ure  almost  always  syphilitic. 
Scars  as  the  result  of  suppurating  glands  are  seen  most  frequently  in 
the  neek,  but  may  be  found  wherever  there  are  gliindrs,  i-spec-ially  under 
tlie  jaw  and  in  the  axitlii  and  groin.  The  a<lenitis  if  in  the  neek  is 
usually  tuberculous;  if  in  the  groin,  a  venereal  infeitiou.  In  both 
instuMces,  as  well  as  in  other  glands,  infectiuu  may  have  followed 
crj'sipelas,  measles,  or  like  disorders. 

The  appearance  nf  rlie  scur  imliciiles  its  jij^i-  in  a  general  way,  and 
hfnee  throws  light  upon  the  patient's  previous  history,  and  also  serves 
as  a  cheek  upon  the  accuracy  uf  hi^  ^tiitemeuts. 

Sears  the  n-sults  of  wountls,  injuries,  or  operations,  may  be  seen 
an>*where;  they  are  of  importanee  ouly  so  far  as  they  may  fnrni.vh  a 
clue  to  the  cansc  of  existing  iliscase.  Of  such  nature  are  the  scars 
upon  the  head  in  eases  of  brain  disease,  particularly  epilei)sy. 

The  M'urs  <if  pregnancy,  the  slriu'  seen  upon  the  liuver  part  uf  the 
abdomen  and  the  upper  part  of  the  thigh,  must  not  be  confounded 
with  similar  sears  tlial  may  remain  after  a  severe  attack  of  edeuia, 
and  which  are  sometimes  found  in  fat  persons.  They  are  also  seen 
after  typhoid  fever. 

The  Nutrition  of  the  Skin.  —The  color  is  a  fair  index  of  the  nutrition 
of  the  .^kin,  but  further  infurmatiiin  is  obtained  b\  I'liljiiili'in.  In  hriilth 
the  skin  is  smooth,  firm,  and  elastic.  When  pimhcfl  up  between  the 
thumb  and  fingers  and  then  allowed  tu  escajte,  it  slii>s  ipiicldy  buck 
into  its  former  position.  When  pressed  ur  squeezed,  it  becomes  pale 
from  expression  of  blood,  but  resumes  its  naturul  hue  immediately. 

.As  nge  advain'C'*  the  skin  becomes  le^s  eliislic,  and  in  old  persons 
may  He  in  wrinkles,  When  inuehcd  up  between  the  fingers  tlie  skin 
is  more  inclined  to  remain  wriiikle<l.  I'al  person^  whose  skin  is  Krm 
and  hanl  are  in  much  better  eimditions  than  tlinse  wlmse  skin  is  loose 
and  flabby.  The  latter  condition  is  fretpjeritly  iiu't  with  in  babies, 
Iiartioularly  those  feil  on  artificial  foods.  When  the  skin  is  thin  and 
dry  anil  has  lost  its  tone,  so  that  when  pinched  into  folds  it  regains  its 
smIlll1llTn^^s  slowly  and  sluggi.slil\',  it  i.>  usuiilly  e\'idence,  in  a  jierson 
under  fifty,  of  some  grave  cachexia,  as  carciiioma. 

Moisture  of  the  Slus. — Moinlun-  and  ilri/ufnii  an'  in  a  sense  correlated 
with  the  nutrition  of  the  skin,  ll  is  quite  certiiin  that  when  the  skin 
is  ahnormaily  dry  its  nutrition  is  impaired.  In  health  the  skin  is  not 
perceptibly  umist.  extvpt  as  the  ri.-.siili  of  pll^^ical  cxeriicni  or  exposure 
to  heat,  or  as  the  immeiliate  result  of  imiiibing  a  hot  fluid  or  a  >nilorific 
drug.  There  is  considerai)le  indiviilnid  dill'erencc,  however,  williin 
physiological  limits. 

Perspiration  Increased. —  II)Jiieridrmi». — It  may  be  general  or  local. 
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A.  General  Incre.ised  Pebspuiation. — 1.  Gfncrnliz«I  sweating 
with  fever  ow-urs  in  the  course  of  rheumatic  fever,  when  the  sweats 
are  strong  tn  odor  and  acid  in  rem-tiun.  It  is  seen  in  UihrrruUms, 
espedally  in  the  miliarj'  variety.  It  is  sometimes  marked  throughout 
the  course  of  typkiAd  fi-ttr.  General  perspiration  nUo  attends  the 
violent  muscular  action  of  tetanus,  but  b  not  seen  in  epiUpsy.  An 
example  of  general  sweating  is  seen  in  that  curious  affection  lo  which 
the  term  "sweating  sick-nens"  has  I>ccn  applied.  Sweating  is  extreme 
in    trUrhinosU. 

2.  Afebrile  sweats  occur  from  excitement  or  slight  exertion  during 
conraletcetice.  A  general  profuse  perspiration  ma>'  he  of  short  duration 
and  occur  suddenly  after  fright  or  as  a  result  of  shock.  Sweating 
freqiienllj-  accompanies  severe  pain,  and  is  a  common  symptom  of 
hj'pert  hy  ro  id  i  sin . 

More  striking  still  is  the  perspiration  that  suddciJy  breaks  out  in 
th«  course  of  acute  diseases  coineidently  with  a  full  of  temperature. 
We  have  the  critical  swrali  of  pneuincinia  anil  relapsing  fever;  sweats 
which  terminate  a  paroxysm  of  intermittent  fever,  whether  of  malaria] 
or  infectious  origin  (see  fever);  the  profuse  jxTspiration  that  attends 
pyemia,  breaking  out  with  each  fall  i)f  temperature  to  disappear  as  it 
arises;  the  night  sweats  tliat  attend  tuberculosis  and  other  exhausting 
diseases.  In  tuberculosis  and  in  pus-formation  or  accumulation  the 
oscillation  of  leiiipeniture,  with  ur  without  cliills,  followcil  tiy  sweating, 
is  known  as  hectic.  Sudtlcn  breaking  out  of  general  laerspiration,  but 
more  notabh'  .■«'en  on  the  faiv,  attends  d>spneii  of  pulmonary  origin, 
and  the  attacks  of  dyspnea  in  the  course  of  organic  heart  disease.  At 
times  sweats  nha  occur  in  janmliiv.  In  the  conditions  just  mentioned 
the  skin  is  cool  and  ihe  extremities  are  cold, 

Pralotigrd  I'rrsiiimlion.  In  exhausting  diseases,  general  and  i>er- 
sistenl  iHrrspiratiiii)  may  occur,  pari  ii-ultirly  in  the  later  stages,  as  in 
tuberculosis  and  in  any  disease  attended  by  persistent  dyspnea, 

B.  Local  I\(iu:\sKi>  Vv.ii:^riK\iUiS.  -  Utjiirriiinma  IocoIm  occurs 
when  there  i?  loiiil  viiMiuuilcr  |i«n->i^.  Thus  in  organic  diseases  of 
the  brain  and  i[i  iill'eetions  of  llic  pcriplieral  nerves,  in  some  forms  of 
neuralgia,  in  inigniine,  iiml  in  lu.iicriii,  ilie>.Mii]itoni  has  been  observed. 
Sometimes  one  side  of  the  lnwly  ahme  is  alTeeted.  even  in  a  malarial 
paroxysm  (heniidrosis). 

LiK-al  ivml.i  are  sunietinies  significent.  This  is  the  ease  partictdarly 
with  a  sweat  conlineil  to  the  head,  wliieh  occurs  n.sually  in  children  and 
is  one  of  the  striking  iluiracleristii^  of  rachitic.  The  patient  rolls  his 
head  nt  night,  so  thai  llie  liiiiron  tin-  back  of  the  head  is  rubbed  off. 

Unilateral  nwrnliiuj  of  llie  head  ina\  arise  fn-in  dcMnicti^e  pressure 
on  the  syin)»ultietie  iutm-^.  cmir-in;!  imriil\M>  of  the  dilator  fibers  of 
the  eiliospinal  bninehes.  in  lliinniic  iimiiri>ni,  und  in  carie>  of  the  lower 
cervical  vcrtelira.  ('ontrailimi  of  the  pupil  and  congestion  of  the  face 
on  the  same  side  are  usually  noteil. 
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Penpir»tion  Diminished. — Anidrosi^. — The  skin  is  abnormally  dry 
in  the  early  stages  of  acute  disease  attended  by  fever,  particularly  if 
the  febrile  rise  takes  place  suddenly,  as  in  acute  digestive  disorders 
of  children.  In  adults  when  the  disease  is  accompanied  by  high  fever, 
as  in  thermic  fever,  the  skin  is  dry.  On  the  first  day  of  the  eruption 
of  the  exanthema,  drj-ness  is  marked.  Dryness  of  the  skin  is  of  fre- 
quent occurrence  when  there  are  copious  dbchai^es  of  water  from  the 
bowels  or  kidneys.  In  choleraic  diarrhea  the  dryness  develops  suddenly. 
In  some  affections,  as  diabetes  and  Bright's  disease,  the  drj-ness  lasts 
a  long  time  and  is  frequently  attended  by  eruptions  or  desquamation 
and  by  the  formation  of  boils.  When  there  are  accumulations  of 
serum  in  the  lymph  space  of  the  subcutaneous  coimective  tissue,  or 
changes  in  the  connective  tissue,  as  in  dystrophies,  myxedema,  or 
scleroderma,  the  skin  is  dry  because  of  the  stretching  and  compression 
of  the  bloodvessels. 


CHAPTKR   XIV 

EXAMINATION  OF  THE  SLBCITANEOIS  CONNECTn^ 
TISSL'E  AND  THE  LV^U*IlATIC  GLANDS 

SUBCUTANEOUS  CONNECTIVE  TISSUE 

Edema. — E>icma  is  an  imrcase  nf  tiiiid  in  the  subcutaneous  tissue. 
The  p[>|>iilur  tiTin  droii.sy  is  alsu  ii|)plit-<]  to  tUr  I'lHidilion.  When  the 
condition  is  general  it  is  knoun  as  anusan-u.  If  exeesyvc  fluid  b 
pirsi'iil  ill  the  larger  vermis  cnvitics  (ihe  |ieritiineal,  perieardial,  or 
pleural)  this  seruiis  effusion  is  knoMii  as  iiscites.  hydropi-riearviiutu 
or  hy<irolhorax  respectively. 

The  pxirss  of  fluid  transudes  frum  the  eupilhiries  and  lymphniics  as 
a  result  of  osmosis  and  tniusndatiun.  In  the  several  forms  of  edema, 
uol  u.s.MK'iiit(il  with  iiri  iiiflnniniatory  process,  various  factors  may  play 
a  part  ill  causiiiK  the  excess  of  fliiifj. 

1.  Nephritic  Edema.-  Tin-  cctierally  aci-eptcd  theory  of  the  causntion 
of  nephritic  cdetna  assumes  that  ther*-  are  two  forms  of  nephritis.  The 
first  form  is  due  to  the  acliim  of  ci  renin  I  in;:  toNiur'  wliirh  simiihanpoiiSily 
causes  ehanges  in  the  renal  ami  jieripheral  vascular  apparatus  resultinR 
in  nephritis  ami  in  increuseil  pernienliilit\  of  the  peripheral  capillary 
walls.  .\s  a  result  of  the  nephritis  there  is  a  retention  of  nitrogen  and 
of  water.  The  reialiieil  water  causes  :i  hydremia.  In  turn  this  hydremia 
and  the  increased  vasiiiliir  ijernieiihilitv  permit  the  escape  of  fluid 
into  the  tissues,  eausiin;  eilema.  The  sernnd  form  is  characterized 
by  chimtt^'s  in  the  tubular  M^uc^u^^•^  i-f  ihe  kidney  ami  ileereaw  in 
thf  secretion  of  chloridc<.  .\»  a  re^idt  of  the  latter  i-oiiditiun  there  is 
a  retention  of  chlorides  in  the  Huitis  of  the  tissues,  caiisine  them  |lhe 
fluids]  to  l«-coirie  h\iicrtimic.  This  hxpcrtoiile  solution  is  rendered 
isotonic  by  osmosis  from  the  bloiHl-strcain  rc^ultinp  in  the  increase  of 
fluiil  in  the  tiwiies  which  is  rccii;;ni«ii  a-  cdcniM.  To  coin[ien.siite  the 
blood  for  the  fluid  withilniwn  from  it,  there  is  a  decreaseil  excretion  of 
water,  a  hydremia  r«'sultiii);. 

It  is  impossible  T"  dilTcrentiate  in  life  betwei-n  the  two  Forms  of 
nephritic  edema,  so  closely  are  the\  correhited.  Kitlier  form  may  be 
primary  but  there  is  soon  seeoiularil>  eni;raftcd  upon  it  I  lie  other  form, 
the  one  supplemeiitiiiK  the  aclion  of  the  olliir, 

2.  Obstmction  to  Venous  Return  or  Lymphatic  Outflow.— .\  local  or 
general  factor  may  be  tlii'  i*au%an\c  uK'eiit-  if  ihe  former,  pressure  on 
a  vein  b\  eiilarRed  glands,  a  gravid  uterus,  a  tumor  or  an  aneurism, 
thrombosis  of  a  vein  or  nbstnu-tioii  to  many  small  hniph  ehannda. 
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■a  in  elephantiasis  (lymphedema);  if  the  latter,  the  causative  agent 
is  found  in  earilim.'  wt-dknt-s*,  witli  a  fonsttnifiit  damming  buek  of  the 
blot>d  in  the  peripheral  circidation.  In  both  forms  transudation  occurs 
as  a  result  of  increased  pressure  within  the  vein  from  the  local  or 
general  obstruction,  and  as  a  result,  injury  to  the  vein  endothelium 
from  the  pressure,  causing  increased  permeability  of  vessel  wall. 

3.  Anemia.  —The  eilema  uf  anemic,  cachectic,  and  wasting  conditions 
is  usually  slight.  It  is  a  result  of  increased  permeability  uf  the  capillary 
wall  :nid  hydremia. 

4.  Nervous  Ixifluences. — The  edema  seen  in  neuritis,  or  in  organic 
changes  of  the  cord,  is  the  result  of  nerviiiis  iuHncncrs.  It  may  be  a 
trophoneurosis  with  secondary  alterations  in  the  permeability  of  the 
vessel  walls,  or  it  may  be  due  to  vasomotor  paraivsi^,  as  in  angio- 
neurotic edema. 

h.  Inflammatory  Edema. — Edema,  the  result  a\  inflammation,  is  due 
to  an  cxu<latioii  of  Huids  into  the  tissues  through  capillaries  rendered 
more  permeable  by  the  action  Upon  them  of  the  i>acterial  toxins 
elaborated  at  the  .■^fnt  of  the  infldmmatory  process.  The  exuded  fluid 
possesses  certain  characteri.stio  differences  from  the  transuded  fluid  of 
a  non-inflammotory  eilema.     {See  page  447.) 

Mode  of  Recognition. — The  symptoms  of  etienia  are  characteristi<'. 
It  I'bniiges  tile  normal  contour  of  the  iifrertii!  part:  it  causes  deformity; 
its  situation  alters  with  changes  in  the  posture  of  the  bixly;  it  disappears 
temporarily  to  recur  again;  it  occurs  in  the  most  dcjiendfiit  parts 
or  in  parts  made  up  of  loose  areolar  tissue;  the  affected  part  is  swollen 
and  puffy.  The  surface  is  pate,  swollen,  and  distended.  It  pits  on 
pressure,  retaining  the  indentation  for  a  variable  time.  The  pitting 
Ls  more  pronounced  if  over  a  firm  fimndntion,  as  bone.  Previous  edema 
may  l»e  recognized  by  the  tlabbiness  of  the  overlying  skin  or  by  the 
stria"  from  overstretching  of  the  akin. 

Location. — Definitely  localized  edema  is  usually  of  the  iiiHanmiatory 
type.  It  points  to  underlying  suppuration,  and  is  known  as  inflam- 
mator>'  or  collateral  edema.  It  may  occur  over  the  nnist()id  process 
in  mastoiditis;  over  the  thorax  in  e[iipyenia;  over  the  liver  in  hepatic 
abscess;  over  the  joint,  the  seat  of  a  purulent  arthritis,  etc. 

Non-inflHmmator\'  eih'Uia,  ari.siiig  in  ccrliiin  parts,  is  a  valuable  diag- 
nostic symptom.  It  is  usually  tfic  result  of  pressure  or  thrombosis 
of  a  vein. 

Ill  the  arm  it  is  the  result  of  pressure  u]>on  the  axillary  vein.  If  the 
heiul  and  arms  are  both  edematous,  then  there  is  pressure  upon  the 
superior  vena  cava  by  a  mediastinal  growth.  If  the  u]»pcr  chest  wall 
partakes  of  the  process  the  pressure  is  below  tlie  azygos  veins.  Occlu- 
sion of  the  femoral  or  iliac  vcirij  cmuscs  cdcina  of  the  leg;  of  the  iiilVrior 
vena  cava  of  both  legs  and  the  lower  trunk.  The  asi-ent  of  edema  on 
an  extremity  frequently  points  to  a  ihrombus  gradually  going  up  the 
vein. 

The  above  forms  of  edema  are  the  result  of  purely  local  changes. 
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WTicn  thf  nIvRUi  fvsults  from  n  g^-nfrnl  cuusc,  us  in  bi-art  or  kic 
dbeit^e,  it  is  usually  slow  in  oiisct  and  alTcct:>  dependent  parts,  although 
tbc  editna  of  nephritis  is  found  first  in  the  e.ves  and  face.  Th«  feet 
and  ankles  may  be  swollen  as  a  n^sult  of  cirMiIator>-  changes  arising 
from  i.-«nli«c  weakness  either"  in  the  course  of  dehilitaling  or  acutf 
infectious  diseases  secomlariij'  affecting  the  heart  or  by  priuiarj*  diseases 
of  the  heart  itself.  The  ankles  may  also  be  swollen  in  anemia,  and 
in  eertaiii  individuals  of  relaxed  fiber  alter  being  on  the  feet  all  the 
day,  or  in  hot  weather.  I-Mema  of  the  face  is  t>'pical  of  nephritis,  and 
occurs  mt>st  fre<iiieiitiy  iii  ihe  eyelid*.  It  differ*  fr^nn  the  t^ieiua  of 
ranhar  disease  in  that  it  is  more  marked  in  the  moming-  Dropsy  of 
the  scrotum  ami  labia  usually  *Kfur  late  in  heart  and  kidney  disease. 
E<lema  of  the  forehead,  ejclids,  or  musdcs  is  the  result  of  trichinosis. 


Fia.  19 


Face  of  a  patiiMit  with  Bf^npnil  Anssun  aluc  to  ctrnxuc  pwcnchyouumu  a^pbiiti*. 


Anasarca.  As  the  eiienia  of  heart  and  kidney  dLwase  increases  H 
sprvads  fntm  the  jtriniiiry  *i'ai  of  seltTtkm  to  other  parts  so  that  in  a 
variable  time  the  greater  part  of  the  bodj-  may  become  drc^sical 
(anasarca!.  Tlie  anasan^a  of  kidney  di>ea.'« is rehui\ely  rapid  in  onset. 
It  begins  in  the  lower  eyelids,  and  the  skin  is  waxy,  glistening,  and  paJe 
in  appearanee.  The  anasarca  of  cardiac  dLseasc  de%'el(^  slovl>*, 
comniencrs  in  tlei>eiHlenl  (tarts  and  is  assoriated  with  e>'anosis. 

AafioneunKic  Edema.  -This  ^■^■■^■>iQn  romes  on  rapidly,  b 
circumscribed,  aiMl  ma^-  '  ^^^H  bodj'-    Tbe  altada 
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may  occur  periodically.  Local  syiiiptoius  of  swelling  (edema)  and 
burning  nnd  slight  itching  are  present,  and  general  sjinptoms  of  nansea 
and  vomiting  frequently  ucenr.  Tht-  tondition  may  be  slight,  clisappcar- 
ing  in  a  few  hmirs.  nr  may  be  extremely  severe  invniving  all  of  one  side 
of  the  face;  the  hand»  may  Viv  (.-nonnons  or  the  feet  swollen  to  great 
proportions.    Edema  of  the  glottis  may  eaii.se  death. 

OtlMr  Varieties  of  Edema. —  HirfdilnTy  rtlnria  of  tin-  legs  is  diagnus- 
ticated  by  the  history  of  its  presence  in  several  generations  and  the 
absence  of  nnliimry  causes  of  edema.  Eilrma  ni-imaUiTum  neciirs  in 
infants  born  prematurely.  It  h  persistent,  dense,  and  inelastic.  It 
shows  no  tendency  to  s])read.  Edema  nf  the  tojigite  ncenrs  merely 
with  formation  of  vesicles,  later  Roing  on  to  sloughing. 

Di&^OBis. — Xon-inflaniniatory  fdenia  must  he  dliterentiated  from 
(1)  inflammatory  swellings,  exudates  nut  trunsudates,  by  the  absence 
of  pain,  heat,  and  redness;  (2)  myxedematous  swellings  which  do  not  pit 
on  pressure  itnd  which  are  hard  and  pcnnuncnt;  (3)  conneetive-ti,ssiio 
dystrophies,  which  are  not  in  dependent  parts  and  which  do  not  pit 
on  pressure;  f4)  subeutaneou!*  enipbysema  which  gives  a  crackling 
sensation  to  the  linger. 

Subcutaneoas  Emphysema.  -The  rii]>ture  of  nii  air-containing  organ 
into  the  subcutaneous  tissue  causes  either  a  local  or  genera!  fulness 
of  the  skin.  It  usually  occurs  in  close  iiroximity  to  the  scut  of  the 
primary  trouble,  w^nch  may  be  a  mitlignant  ulceration  of  the  esophagus 
into  the  mediastinum,  an  ulceration  of  a  tuberculous  cavity  when  the 
pleura  is  adherent  to  the  chest  wall,  or  rupture  of  overdistended 
lung  tissue.  The  swelling  tends  tn  rapid  re.sorptiim  or  soon  diH'usely 
spreads  over  a  large  area.  It  givt-s  a  characteristic  crepitation  upon 
palpation.  The  overlying  skin  is  pale  and  distended  and  at  times 
tender.  Subcutaneous  einphyscmji  is  also  produced  by  the  baeillus 
of  malignant  edema.  The  tissues  undergo  rapicl  necrosis  in  the  last 
condition  or  when  there  is  widespreud  dissemirialion  of  the  air  in  the 
skin. 

Adiposis  Doloiosa. — The  oceurrenee  of  Ijirge  masses  of  fat  iu  the 
subcutaneous  tissue  associated  with  nervous  phenomena,  as  areas  of 
paresthesia  and  hyperesthesia,  form  a  clinical  syndrome  known  a* 
adiposis  dolorosa,  or  Dercum's  disease.  The  condition  is  found  typically 
in  women  of  mi<ldlc  age.  The  cause  is  unknown,  though  it  is  believed 
in  some  way  to  be  associated  with  atrophy  of  die  thyroid  gland.  The 
irregularity  of  the  dbtribution  of  the  swelling  and  the  neurotic  pain 
distinguish  tlie  ilisease  from  onliniiry  obesity.     {.Sec  Fig.  20.) 

Cowiective-tissue  Dystrophies  are  the  result  of  a  IfKalincd  over- 
growth of  connective  tissue.  Tliev  occur,  us  a  rule,  on  the  exireniities. 
and  arc  firm  swellings,  not  pitting  on  pressure. 
B  Scleroderma. — The  most  marked  characteristic  of  this  condition 
^  k  a  brawny  stiffening  and  immobility  of  the  skin.  It  is  either  dilfuse 
or  localized,  when  the  term  morphrn  is  applied  to  the  condition.  The 
diffuse  form  occurs  most  frecpiently  in  women  between  the  ages  of 
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twenty  nnd  forty.    The  coodition  usually  begins  «*itb  vague  neuralgic 
pain.    The  skin  soon  becMnes  symmelnmlly  iniitiraled  ami  hard,  wry 

much  like  hard  leather.  The  luc-Hlm^l 
forms  pr*s<'ni  areas  of  parclimerii- 
iikc  consistency  with  a  waxy  hue. 
Seleroderma  neonatortim  appears  from 
the  seeond  (u  tenth  day  ufter  birth. 
The  skin  rapidly  becomes  yellowish- 
white,  hard  and  »tilT.  ainl  is  cum- 
parable  to  firm  cloth.  I>cath  soon 
ensues, 

Bnwny  InduntioD.— A  deep  brawny 
indunition  uf  the  \efs  is  fiwiuently 
found  in  scuny.  With  it  there  is  often 
heuiorrhugie  dJM'otoration  of  the  over- 
lying skin.  Tlw  same  condition  may 
fiifrly  he  finiiid  ill  syphilis. 

Localised  Subcutaneous  Nodules. — 
Snl>ciiianeuus  noalules  may  be  small 
fatty  or  fibrous  tumors,  or  btith  cum- 
bineil.  They  are  slow  of  growth,  pain- 
los.  and  the  (l^-e^^^•ing  skin  is  colorless. 
In  liiiro^iii--<  the>e  small  fibrous  noihiles 
varying  in  size  from  a  sinjdl  shot  to 
II  \wt»  may  («■  present,  occurring  fre- 
quently witlKiut  an.v  acti\e  symp- 
lonis.  NfKhiles  of  the  skin  may  also 
he  tulxTciiluns  iniisses.  gummas,  sar^ 
e«  I II  HIS,  ( -II  rci  nomas,  or  cysticeicus 
cellulosii.  The  jjirwma  and  card- 
iioiiia  mxlules  arc  at  times  the  first 
niaiiiffstiitioM  of  malignant  disease 
el«-«lten*.     Diagnosis   of   the   tumor 

l:.<i,.„i  ..„  imA  ..K(  .^,  c..n-,>.tu*  s>i«"l'i    '<«■    '»n.*<^)    "l>o"    the  clinical 

.Si-<-  kiit-cs  ninl   i-iUovi:  nnMs  »ii<)  hisfiirv,  ami   if  in  douht  the  noilule 

fliiklo. ui,..«i!iii> .ii»iu,  r«i..L(...jjM  ^|„„ii,i    i„.   exei-*ed   and     microscopic 
filly-»w    yvM^.      Si-oiiJ   aituck  I'l  ,  .     •■    . 

ili«uHy.     Ulri«.iii.l.»  »W(I»>IIS  Studied. 


EXAMINATION  OF  THE  LYMPHATIC  GLANDS 


Kiilnrcenn-iit  o(  liii'  Mi|..rli.i(il  I'iilpiit'le  I.Miii'li  iilaiuis  may  he  indica- 
ti\e  iif  II  >;iiuTid  >\>ti'nni'  atlViiiou,  it  i>f  ii  linal  ni.iii^iiiim  or  infectious 
priHvss  in  Ihe  nrei'i  dniimd  hy  llic  1,\  mphntii>  running  to  n  single glaitd 
or  group  "f  ijlnnds.  l'ji):ir>;i-mi'iil  of  ilie  lymph  glands  in  the  vast 
miijorily  uf  ihsc  is  due  tu  ti  >iinpU-  Ivitipliiideiiitis  *<-coiHlar\'  to  some 
irtlier  ittiidition,  iisiially  iiifeeliiiilH  In  niUun.-.     .1  fffneml  IspnphadmilU 
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may  occur  in  any  of  the  acute  infectious  di-srascs  particularly  in  children 
Riid  ill  the  infectious  rliscases  that  uttiick  tliein.  In  certain  cbrouic 
diseases  of  children,  as  rickets,  congenital  syphilis,  and  tuberculosis, 
H  general  lympliudeiiitis  is  conimcui.  A  general  eiihirgenient  of  the 
lymph  structures  throughout  the  body  is  characteristic  of  the  condition 
known  as  the  statufi  lymphnticn.s  (see  tliymiis).  In  ndnlt.i  a  general 
lymphadenitis  is  usual  in  those  diseases  due  to  nuimal  parasites  which 
invade  the  blotxi,  notably  syphilis  and  trypanosomiasis,  and  occnsioiially 


Shiiwlna  locntlnu  of  lyiiiphiit.ii'  kIhh'I"- 


occiirs  in  the  acute  iliseases  nf  bacterial  origin.  ,1  lural  h/irijihadttiitii 
is  usimlly  seeondnry  to  S"iiic  Joeal  i'i)ridition  in  the  region  dniiiicd 
by  those  lymphatics  riLiniing  to  the  nH'crred  jtlit'id,  and  is  rc!idil\ 
diagnosticated.  The  iiilenitis  tiiay  Ik-  ni'iite.  going  on  to  supimnilion, 
but  more  fre(|ucntly  is  essentially  chronic,  the  glands  appeariug  as 
SOIhH  ilisrrele,  iiainless,  niii\nlile  "kernels." 

The  following  local  lympliadenitcs  arc  of  apeelal  diagnostic  signifi- 
cance:  enlarged  glands  in  the  eervical  region  usually  indicate  some 
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tlifvrtuitiM  or  tfixi<-  conditiiMi  of  the  si'iiltJ,  face,  mouth,  pharj'iw,  or 
Hpjicr  nir  |ms!inKr»,  An  enlartjt'd  k-ft  supraclavk-ulur  lymph  gland  is 
nricri  It  (liiiKiioHtic  mnnifi'Htntion  of  canrcr  of  the  stomach,  and  as  with 
t'liliirtp'il  nxilliiry  (ihmdfi  in  ciinccr  of  the  bn-iist.  shows  the  futility  of 
optTiilivc  |iniin!iircH.  KTilnrgcd  ppitrorlilear  t:lamls  usually  iiidic-Ate 
s,vpl)ili^,  iirtivo  or  liilcnl.  An  iii);iiinHl  ailcnitis  is  secondary  to  some 
inHinnnititiiry  loudilion  nf  the  leg  or  genitalia. 

rriinwry  cnhirKi'mciits  of  tlic  lympli  glands  are  extremely  raro.  They 
im>  fminil  in  llodnkiu's  di^i'Msc,  lymphatic  leukemia  tit  limes,  and 
l>.'inpIioc\tlifnui.  iindiT  wliich  term  Wurthiu  inrlndes  all  the  lympho- 
cylonintmw  tumors,  vnriously  known  as  tyinphomn,  l,vmph»denoma. 
l,vin|)lio»An'^mm,  etc.  .Ml  the  primary  enlargements  of  the  lymph 
cUihIk  swm  to  he  nenphistic  in  type  and  to  run  a  more  or  less  chronic 
ivnrM",  I'Ul  siHiiier  or  Ijiier  tcnniiiiitiiijj  in  death. 

Tuberculosis  of  the  Iiymph  Qlands.  (ierifmlizfd  tuirmiloua  lymph- 
iiilrHilM  is  mre  «nd  oan  only  he  distinguisheil  from  llixlgkin'ii  diiwase 
liv  niichvictipir  ('xwinination  of  an  excised  gland.  Local  tuhrrculout 
<iifmt>u>  m»\  Im>  pnmuiy  or  iseiviwlarv.  aitd  U  usually  the  result  of 
inf«-ti*m  hy  ihe  l»ovine  tyiv  of  lul*cre!e  liucilli.  U  is  most  frt-fpu-nt 
in  youiii;  ihiMtrn.  The  glaiuls of  the  luvk  ar»'  mitst  frequently  involved. 
|(w(  <tMiiiiH>ul,\  tilt'  iHTiltnuH-hial  und  luesciitrric  ^roiip  of  g;tand9. 
(Vhi'hU  ttthfrt'tJtui^  lutrnitis  is  t^taRii'teriietl  h.v  its  extreme  chronioity. 
th<>  awiililMKi  ofteit  tMmiu):  on  quicklx  and  then  i>rrsisting  nitbuui 
(ne^-riuiWv  chaiiip"  for  years.  'Hie  sulmiaxilUrj-  jdands  are  usually 
Ut*i  tnvadrti  ainl  the  oihtT  cnuips  Ui«-r.  'V\vt  fiiintftmrniA  are  Iiard, 
!iiiHH>th,  m«i-liiMler,  »l  (ii>t  dis*fvti-  atnl  often  (\>nfluent.  Both  sides 
i>f  xhv  iKsk  «n-  UNualt>  inMJ\t>).  hut  oim-  ^kle  nuxv  m)  than  the  other. 
lite  ittwivU  UMtall.\ .  M<«iiM'T'  ttr  later,  hrt^ik  <lowii  with  the  fomutioD  of 
»  Mnu«  am)  the  diM-tvitr^  t^  thick,  yrlktwish  }his.  Wbra  be«Uo^  takes 
|U*vY.  ili-Ji^itiiV!:  M-ofN  j»r»-  left. 

|Nfi^r\-*»t'*»iW  ,,'^\i>kVtttHt!''  rirSrf\'iJ>«)>^  iWrMifu  itta,v  nrxTT  causp  any 
*y  w«»l\>*»\s,  tuit  if  th<-iv  »«■  >utKeieni  rnUr^n-meiti  tberr  maj-  be  d>>pnes, 
i.\**Vn,  v'ja>H\>i>.  a>thttMth-  a1tai-k>.  Uwi^nrw..  eir.  The  j*-i»j-  will 
hsmU)>>  i^-^kK^  *  (»iv»iii\r  dia^rinwi  iJ  ihe  I'twditiotts.  A  rihiihlr 
!>^  te-  lh<r  tiM£tt\vui«  Ki  the  k>'4Klilh«i  ts  ihr  lirt^c^encr  (^  vUlpCflvd 
ws-<\'<r\kxtK>  '"^T*  tin-  »j*itsv;v>  (■ft'vx'wsri  i<e  tb<  %Trt«t*»  bcfaw  the 
SiFNt,  isitv«  tfvjvw^hiv*  .t»WH  t,.  thr  wth  iif  si\tk  thi*»n*-  vatebca. 
l«tti\»'.nut-^l  yV  Tv«<tMi(iV  \v)  e«ther  i*;^  v4  the  up^vr  li.^^  iiilifcii 
«M  \'vv<     *  '         ■',■■•.'■-  "txiiwe  t»  1  *■?  h* 

tv«<«w\i  K>   (*«.ii\Mil  >K»->.li^\^.  aH<-tHM.  uft'ktatwr  at^vck.  thanhcs  miA 


CHAPTER   XV 
EXAMINATION  OF  THE  MUSCLES.  BONES.  AND  JOINTS 

THE  MUSCLES 

Phoxoi'NCED  viiriatiuiiK  in  ihr  ftmctiniiiil  powiT  and  lime  of  niiisclea 
occurs  in  difTerent  nurnial  imliviilnalii  fur  the  iimst  part  ili'jii'iuling 
upon  llicir  )iiiliits  of  lifi-,  \'iiriiUiiJiis  may  mciir  in  tlir  ■nunc  iiuHvidual 
at  flifTcrent  times  dcpornliiiK  upon  the  gcTicral  health,  fati]fiic,  activity, 
vlv.  Nutritiimal  chaiige^i  itia.v  cause  h\iRTtn)phy  nr  alroiihy.  (See 
also  Examination  of  the-  Nervous  System^tht'  Museles — page  192.) 

Hypertrophy  Ol  the  MaacleB.-nypertriipliy  of  irnliviilual  museles 
ciecurs  from  overuse,  as  wiien  an  extremity  or  a  portion  of  the  trnnk 
is  used  in  fxcess.  (ieneral  liypertrnph\  of  museles  nccurs  in  Thunisi-n's 
disease.  True  lijpert ropliy  is  reewKiiizcd  by  inercased  volume,  tone, 
Kiiil  vipor  of  tlie  musele. 

Pscudohyperlrophii  |,see  nnder  Museiihir  Atrophy)  Is  assoeiated  With 
increiiwd  vohinie  of  mu-;<'le  liut  iliniiiiished  power. 

Atrophy  of  the  Muscles.— There  arc  several  varieties  of  atrophy: 
(1)  The  atrophy  of  disuse;  (2)  myopniliic  atrophy;  ['A)  myelopathic 
atrophy,  or  the  atmphy  of  Hegencration.  which  follows  lesions  of  the 
motor  path,  the  cortex,  the  medulla,  or  the  spinal  cord,  and  devehips 
as  a  rcsidt  "f  iicDriiis,    {See  Ncrvfins  Diseases.) 

The  Auophy  of  Disuae. — It  is  also  known  as  the  atrophy  of  inactivity. 
The  muscles  are  ."tli^htly  Ipsseneil  in  volume,  soft,  and  llaccid.  The 
atrophy  takes  place  very  slowly:  it  supervenes  in  certain  eases  of 
paralysis  ami  in  the  joint  di.seases  which  cause  inmiohility.  It  occurs 
also  in  joint  iHseasi-  from  reflex  influences.  The  electrical  reactions 
of  the  muscles  are  tpialilatively  unchauHed.  IJy  this  reaction  atrophy 
fromdisiiMeandatrojihy  from  riisenseoflhe  museles  ciin  her  list  iii^jiiishcd 
frnm  myelopathic  atrophy,  due  to  disease  of  the  nerve  I  neuritis)  or  to 
(legeruTation  of  motor  nerves  ganfiliM-  (iericral  alro|ih_\  of  the  muscles 
occurs  in  chronic  cachectic  conditions,  starvation,  and  in  the  course  of 
the  prolonged  acute  infeeiicjus  disea.^e.  Mjinidi'iiia  is  a  sudden  local 
contraction  of  the  musele  when  it  is  sharply  struck  with  the  finijcr 
tip.  The  fasciculi  rise  in  the  little  lumps  which  persist  for  a  .short  time 
and  Krfli'f'l'.v  subside.  It  occurs  xvlicn  there  i>  rai)id  iilroidiy  of  the 
muscles,  as  in  phthisis. 

Primary  Myopathic  Atrophy.  Progressive  or  Idiopathic  Muscular 
Dystrophy.- -In  this  form  of  atrophy  the  muscle  is  diseased.  It  dimin- 
ishes in  volume  anil  finally  becomes  eonipletely  shrunken.  In  tiiis 
10 
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variety  of  atropliy  niiisruiar  wn^tiiig  lukes  place  with  or  witliout  initial 
hypertrophy.    Three  forms  are  seen: 

1.  ScapiiIohnrmTal  typt-  iif  Erh. 

2.  Facioseapuio-hiinieral  type  nf  Ilfieriiip-Liiiidouzy, 

3.  Pseudyliypertropliic  type  of  Diichcnnc.  (See  Diseases  of  the 
Muscles.) 

Diagnostic  Features  of  Myopatkic  .Urophies. — The  disease  Is  char- 
acterized by  gradual  proii;r<',ssi()ii  of  wjinliit);  and  weakness  in  various 
groups  of  miBclcs  not  especially  related.  We  never  sec  wasting  of 
the  intriimic  muscles  (if  tlic  hands,  hh  in  the  spinal  forms  of  niii^culur 
atrophy,  or  of  the  tongue,  pharynx,  larynx,  and  eye.  Complete  paralysis 
rarely  ensues.  Electrical  irritahility  is  lessened.  The  reaction  of 
degeneration  is  not  present.  Fibrillary  twitchings  are  not  seen.  Sen- 
sation is  not  alfceted.  The  reflexes  are  diniini.shed  and  later  may  Ik; 
lost.  The  sphincters  are  not  invulved;  deformities  about  the  joints 
or  in  the  spinal  column  may  occur.  The  myopathies  occur  early  in 
life,  and  are  often  liereditiiry  or  fiiuiilial. 

The  (liagnDsif  of  idiopathic  nniscular  dystrophy  Is  not  difficult  if 
tlic  aljiive-mentioned  fitcts  are  biirnc  in  mind.  The  fact  fhiit  it  occurs 
in  family  groups  is  an  important  puint  in  tlie  diagnosis.  In  cerebral 
atrophy  there  is  primary  loss  of  power.  In  chronic  anterior  poliomyelitis 
(spinal  atrophy)  wastuig  begins  in  tlie  nnisclcs  of  the  hands;  in  both 
tlie  .simple  and  tlic  .spa.-ric  form  ihiTe  arc  reactinns  of  degeneration, 
fibrillary  twitching.  ai>d  increase  in  the  reflexes,  and  in  the  latter, 
spastic  eontraetiun  of  the  legs. 

In  neuritis  the  paralysis  is  proportionately  gn-ater  than  the  atrophy. 
■Sensory  symptoms  arc  often  presemt.  The  cause  is  distinct.  There 
is  no  family  liistor,\, 

THE  BONES 

The  Skeleton. — The  hones  may  be  the  sent  of  pathological  elmngt^s 
involving  th<-  entire  skeleton,  ennsiiig  cnlargcirient  or  diminution, 
Ihdividuid  bone.s  nniy  he  the  seat  of  inllrnnmatiuii  iir  niorliid  growths. 

Enlargement. — Changes  gi^ing  rise  to  enlargements  of  the  bones 
occur  in  acromegaly,  osteitis  deformans,  and  inihnonary  osteo- 
arthropathy. 

AcTomegaly. — This  is  a  skeletal  change  characterized  by  hypertrophy 
of  the  hones  of  the  hands,  feet,  and  face,  juid  ilue  to  altera  lion  in  finietion 
of  tile  hypophysis  eerebri.  The  fibmeurtikiges  of  the  car  and  larynx 
are  also  enlacged.  The  enlargement  of  the  inferior  nmxillnry  and 
frontal  bones  causes  the  face  to  a.ssumc  a  peculiar,  elongated,  elliptical 
outline.  The  nasal  liones  are  enlarged  and  the  nose  thickened;  the 
temporal  fossa-  arc  deepened  on  ai'conni  of  enhirgemcnt  of  (lie  malar 
bones.  The  forelicad  retreats  because  of  the  enlargement  of  the  frontal 
sinuses  and  projection  of  tJie  supereiliar\'  ritlgcs;  the  chin  is  prominent 
and  the  lower  teeth  project  beyond  the  jilanc  of  the  upper;  the  lips 
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Fro.  22 


and  eyelids  may  be  thickened;  the  tongue  is  enlnrgcd  Hiid  thick- 
ened.  The  hair  is  coarse  and  dry;  the  skin  of  the  fat-e  dry  and 
pigmented. 

The  hands  are  peciilinr;  thi-y  iirc  uiui.li  hroader;  the  fioRers  are 
sausage-shaped,  and  the  hand  spade-like  in  form;  the  nulls  urc  Hal, 
striutwl,  and  small.  There  i.s  usually  spinal  curviiture;  the  abdomen  is 
proinitieiit  and  the  height  is  int-rcased.  The  muscles  become  wciik 
iitiil  may  atrophy;  the  skin  is  often  pig- 
iiit-nted;  \-aricose  veins  have  bten  observed, 
and  the  patient  complains  of  hemorrhoid.*. 
ncmianopsPa,  Hmitiition  of  the  visual  field, 
and  blindness  or  deafness  may  ari.se.  dm- 
ti)  the  overgrowth  of  the  pituitiiry,  and 
other  symptoms  of  brain  tumor  amy  ncrur 
(headache,  vertigo,  vomiting).  ScMud 
chanKos  and  alterations  in  carbohydnitc 
metabolism  are  common.  In  ehililren  some 
disonlers  of  the  hypophysis  causes  over- 
growth without  the  changes  of  aeromegah 
seen  in  adults. 

Ostfitis  Drfonnaiia  (Paget's  Disease),— 
There  is  a  markeii  change  in  the  contour 
of  the  patient,  who  exhibits  a  peculiar 
hiikIc  of  locomotion.  The  head  is  hiI- 
vance<i  and  lowered,  so  that  the  ne<-k  is 
very  short,  and  the  chin,  when  the  heml 
is  at  ease,  is  more  than  an  inch  hclow  the 
lop  of  the  sternum.  The  chest  becomes 
contracted,  imrmw,  fliittrnwl  lutcr!ill\ . 
ileep  from  before  backward,  and  the 
movements  of  the  ribs  and  si>iue  iirc 
lessened;  the  arms  appear  unnaturally 
long;  tlie  shafts  of  each  tibia  and  femur 
are  bent  so  that  the  patient  beconic-- 
bow-Ieggefl.  There  is  .some  stiftncss,  bui 
no  loss  of  power  and  not  a  great  ileal  of 
pain.  The  skull  is  increased  considerably 
in  thickness. 

These  changes  cause  a  dwarfed  appear- 
ance of  the  trunk  in  comparison  with  the 
legs  and  arms,  and  the  posterior  lateral 

curvature  necessitates  a  characteristic  attitude.  The  skeletal  chiinges 
arc  noted  particularly  in  the  loiij,'  bones.  .\s  a  result  of  llic  enlarge- 
ment of  the  cranial  bones  the  fare  presents  a  triangular  outline,  with 
the  base  above  and  the  apex  below  (.see  l-'ig.  21!,  outline  il),  thus 
differing  in  appearance  from  the  outline  of  acromegaly  (sec  Fig.  2;), 
outiiiM:  2). 


''nso  of  ncrimosrily.    lOiborne,) 
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Pvlnwtmry  Onlto-arlhwijathy. — There  is  hypertrophy  of  thf  boacs 
of  the  cxtrcmitifs,  includhig  piilargenienl  of  the  shBfts.  The  bones  of 
the  face  iiiiil  luiul  are  not  Hfl'ecttii.  Tlie  hiimk  uml  feet  are  enlarged, 
and  the  patcIiiE  and  other  bones  of  the  knee-joints  increased  in  siae. 


Flu,   23 


Outline  i>f  tuct  in 


Outline  Ed  nero- 
mcRnly* 


OutlJDe  in  OMeiti* 
dpforninm. 


Fin.  2-1 


I'liltnonnry  ojlen-nrihrn^iiilij*.  Ffiniilc.  iisprl  pIi'Vi'H  y.-nt-  '['(ili''r''']1nui-  i-i-rlphml 
™ri>iM  iiKcl  (iiiliniiii.iry  tiilH-ri'iil'inu.  Kiilnrurd  oliililii"!  fiiiCiT>  iirnl  lliirkvncil  uinn  mid 
rncliug.     ]'riv)ile  putleiil.  ['j^a,      (Oriuiiiulj 


f'urvatnre  nf  the  s|iiTie  is  present.  Tlie  iiiipeaniiiee  nf  llie  finjjers  is 
liitFerent  from  that  seen  in  aer(imcf;al.v.  Thi'  ends  are  eiilarRL-d  bikI 
Idllbons,  and  the  riiiilsare  larj:e  uml  <'nrveil  both  in  tlie  tniiis\  er^' and  in 
the  lon;:itudinal  direilimi,  like  the  elubbcd  finRers  nf  phthisis;  although 


1 


EXAMINATION  OF  THE  MUSCLES.  BONES.  AND  JOINTS     149 

the  chief  eiilurgt'iiu-iit  of  i\n-  fingers  is  not  trrmiiiiil,  hiiiI  then-  is  no 
cyanosis  as  in  j»hlhisi<al  chibhing.  The  chaiiKc  seemed  to  he  asson- 
uted  witli  pnlinormry  jilTectioiiii,  iiiiil  Miirii-  ciillcfl  it  (isteo-nrthropiilliie 
pnetinioniqne. 

Diminution.— InijHTl'ect  (IcvcIdpniPiit  of  the  hoiips  is  seen  in  idiots 
and  erctin?^:  (litaiiuiliun  in  size  of  the  skeleton  with  deformities  may 
oceiir  from  riekets  {(/.  r.)  or  from  (iste()ninhicia. 

Oiitromiilncia.— Tin-  Imiies  are  si)ft.  hrenk  wn  the  slinlitest  provoeution, 
or  bend  in  various  dirertions,  depending  upon  the  external  pressure 
and  the  dirw-lion  of  tlif  miiseular  h>Tw.  The  rilis  arc  drawn  in  l>y  tiie 
inspiratory  forc'e  until  the  eavity  of  the  thorax  is  lessene*]  to  a  degree 
inn iinpn tilth'  with  life.  The  pelvis  is  deformed  mo  thai  liilmr  is  im- 
possible, {The  disea.se  fretjueiitly  develops  during  pregnaney.)  All 
sort-*  of  fixed  eon  tort  ion.-*  are  assuiiied.  If  the  patient  is  aide  to  he  up 
the  body  shortens,  the  back  beci>mes  rounded,  and  the  neek  flexed 
SO  that  the  ehin  is  brought  close  to  the  sternum.  The  hones  can  be 
indented  with  the  finjicr,  and  enivkle  like  egg-shellH. 

Nodules  or  Nodes.— Bone  swellings  arc  usually  due  to  jjerioatitis  or 
necrosis,  the  eiiuses  of  whieh  iire  Irauina,  infection,  aiul  syjiliilis.  In 
syphilitic  pcriostili.s  the  swellings  form  on  various  portions  of  the 
skeleton,  but  are  seen  mcwt  freijiieiitly  on  the  skull,  espeeially  on  the 
forehead.  They  are  also  found  on  the  ribs,  the  sternum,  ami  the  shafts 
of  llie  long  bones,  preferably  the  lilirii,  nlna,  and  clavicles,  They  are 
usually  multiple  or  bilateral.  The  overlying  skin  may  be  the  seat  of 
eilema.  They  are  painfid  and  tender  on  pressure,  and  may  be  the 
seat  of  heat  and  redness.  I'eriostitis  is  also  seen  in  scurvy  and  rickets 
when  the  gum.s  are  aifecteil.  Hxosto.ses  are  Imnl  and  ilense.  They 
are  situated  on  the  outer  aspects  of  the  boiLc  and  in  rclatioiL  to  the 
strongest  tendons  or  muscles. 

Tenderness  of  Bones. -Tenderness  upon  [iressure  upon  Ihc  htrig 
bones  is  an  occasional  symptom  in  general  disease  as  syphilis  ancl  In 
<liscascs  in  which  the  biuu'-marrow  is  ]tri)b«bl\  aiViTlcil  as  pfrnicious 
anemia  am!  leukemia.  I^iealii^cil  areas  of  teiLdemess  with  fever  at 
onoe  suggest  some  aeule  iuHaiiimatory  bone  disease  (epijihysirin, 
periostitis,  and  o.steoniyelitisl.  I  )ee[>-seated  pain  is  iuiiicative  of 
osteomyelitis.  It  is  common  in  ninltiple  myeloma,  a  tlisease  character- 
ized by  liony  enlargements,  a  terwU-ncy  to  spontaneous  fracture,  various 
sensory  symptoms  from  the  local  growths,  fever,  anemia,  and  the 
I«ithi>giKunonic  sign  of  Henii'-,Iiiru's  albumosuria. 

Cervical  Rib.^An  accessory  cervical  rili  may  be  the  cause  of  pain 
and  paresthesia  in  the  arm  and  hand.  The  rib  mii,\  or  may  not  be 
palpable,  but  an  .i--ray  examinatinri  will  always  disclose  it. 

The  Spinal  Column. — No  ph>st(-iil  examination  is  complete  willmut 
an  investigation  of  the  movahility  of  the  spines  and  the  jiresence  or 
absence  of  curvature.  Moihficati(in>  of  the  position  and  movements 
of  the  spinal  colunui  arc  due  to  iiniscuhir  weakness  or  pand\ses 
(diphtheria,  etc.)    and   to   arthritis   ami    caries.     The  symptums  of 
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arthritis  are  localized  tendtrness,  pain,  niuflcle  .spasm,  and  rigidity. 
Tenderness  of  tlie  vertebra-  iriuy  lie  brotijilit  ont  by  percussion  and 
by  pressing  on  tlie  patient's  shoulders  while  he  is  standing  upright. 
Pereussion  may  eanse  pain  in  nienin^iti^s  and  myelitis.  The  passage 
of  a  sponge,  wrung  out  of  warm  wattT,  down  the  spine  may  cansc  pain 
over  the  site  of  disease  in  myelitis.  Tumors  of  the  vertelira  may  l)e 
detecteil  b,\'  palpation  anteriorly  and  posteriorly.  Pain  in  the  tiis- 
trihution  of  the  nerves  or  at  their  terniinatiun  i.i  often  due  to  spinal 
caries  with  pressure  on  them  as  they  pass  through  the  furanjinu.  The 
most  notable  is  the  pain  about  the  umhiliciis  due  to  Pntt'.s  disease  in 
ohihlreri.  These  eotnlltions  cause  curvatures  whicii  iiuiy  be  lutenil  or 
anteroposterior. 

Viimtliirrs. — Lateral  eurvalure  (sL-oliosis)  is  due  to  muscular  weak- 
ness, deformities  of  the  chest,  hip  disejise.  etc.;  anteroposterior  curvature 
(kj-jihosis)  to  rickets,  old  age,  occupations,  acromegaly,  emphj'sema. 
Pott's  disease.  \n  exaggeration  of  the  normal  lumbar  curve  (lordosis) 
occurs  in  abdominal  tumors  (notably  pregnancy  and  ascites),  progres- 
sive musciiliir  iitropliy,  ivscuiloliypertrophlc  dystrophy,  cretinism,  and 
congenital  dislocation  of  both  hips. 

Disorders  of  the  giistro-intesUnal  tnu't  nnd  the  ntenis  are  undoubtedly 
intensified  by  the  j)resence  of  ciirviLture,  which  leads  to  def()nuity  of 
the  body,  imd  hence  to  the  iissuniing  of  abnorrmd  pusilioiis  wliih-  sitting 
or  walking.  The  recognition  of  lateral  or  anterior  curvature  leads  to 
the  adoption  of  lines  of  treatment  which  otherwise  would  not  he  followed, 
but  without  wiiich  weak  nntsclcs.  imi>n>per  aeration  of  the  Mood,  and 
sluggish  circulation  wuuld  persist. 

THE  JOINTS 

The  size,  shape,  and  color,  the  dcjjrec  nf  luoliihty,  anil  tlie  position 
of  the  joints  are  observed.  The  nuNibcr  of  joints  involve<i  and  the 
duration  of  the  process  in  each  juint  must  he  carefully  noted. 

Size  and  Shape.  -1.  In  cnlnrgenicnt  due  to  infiltration  about  the 
joint  the  tissues  are  thii'kencd,  lis  shown  by  palpation,  and  the  outline 
of  the  joint  is  changed.  The  normal  c-untunr  is  hist  entirely,  and  instead 
there  is  a  gloliulur  swelling  beginning  above  and  extending  below  the 
joint. 

2.  Enlargement,  if  due  to  effusion,  may  be  delected  by  palpation, 
as  this  elicits  Ihictnation,  or  by  aspiration.  This  is  particularly  so  in 
the  large  joints.  If  the  joint  iiivnlvcd  is  the  knee,  the  patella  w-ill 
float.  The  elTusion  changes  the  normal  contour,  but  may  in  the  earlier 
stages  cause  local  swellings  where  tlu-'.-iynoviiil  sni'sare  near  the  surface; 
hence,  at  the  articulation  of  the  tibia  and  fibula  with  the  tarsus,  on  the 
inner  and  outer  side,  a  boggy  swelling  is  observed.  At  the  knee  the 
swelling  is  on  each  side  above  and  helow  the  patella.  When  the  effusion 
is  great  the  joint  becomes  imrtii)bile  and  may  be  f|c_\ed  from  distention 
of  the  siie. 
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3.  When  ciilargoinent  of  the  joints  is  due  to  hypertrophy  of  the  boues, 
as  ill  Clinri'ot's  disease,  the  latter  are  thickened  and  very  hard.  There 
may  or  may  not  be,  and  usually  is  not,  Kxatiun.  and  uiovciuent  is 
hut  mffderately  interfere*!  with. 

4.  Atrophy  of  the  imi^t-los  causes  a  pseudodiinimition  in  size  of  the 
joint,  changes  in  t)ie  outline  of  the  joint  are  also  seen  in  arthritis 
deformans.  The  lo»»  of  the  nirtilngi units  Hiihslainr  of  the  joint,  with 
tlie  secondary  ostcopliytic  changes,  causes  dcforniit>',  so  that  in  the 
case  of  tho  small  joints  tif  tlie  fiuger  siihlitxatioii  is  seen;  .similar  sul)- 
luxations  are  seen  in  larger  joints.  The  ends  of  the  phalangeal  bones 
are  thickened. 

Color  and  Position. — Change  in  eolor  is  usually  noticed  in  inflatu- 
matioiis.  Tlie  surface  is  either  bright  red  or  dnsky.  The  position 
assumed  is  of  diagnostic  importance.  Flexion  of  the  limb  of  the  affected 
joint  occurs  in  overdistention.  It  must  be  remembered  that  the  hip- 
joint  is  flexetl  in  apfiendicitis  and  in  psnas  ubscess  or  other  affections 
in  proximity  to  the  psoas  muscles. 

Palpation. — Hy  palimtion  we  delennine  the  degree  of  mobility, 
employing  passive  motion  of  the  joints;  the  presence  of  tluetuatlon 
and  of  crepitation;  the  condition  of  the  bones,  if  thickened  or  irregidar; 
the  presence  of  bidging  or  bogglness  along  the  margin  of  the  joint  from 
thickened  synovial  membrane. 

1.  The  mobility  of  the  joint  is  lessened  or  wanting  because  o(  pain, 
modular  a|>asm.  distention  of  the  eajtsiile  by  elfiision,  the  presence  of 
osteophytes,  and  ankylosis.  Movement  is  merely  inhibited  in  in6am- 
matlon  on  account  of  the  pain.  Spasm  prevents  movement.  A  reflex 
muscular  spasm  takes  place  if  osteitis  and  curtilage  destruction  are 
present.  • 

2.  FliuiliiuHon  is  revealcil  by  piiipiiliiiii  iim]  points  to  liquiil  effusion 
within  the  joint.  Edema  of  the  surrounding  tissues  occurs  with 
purulent  effusions. 

3.  A  crepitus  or  grating  sensation  is  observed  in  arthritis  deformans 
and  other  riesiructive  iliseascs.    It  may  be  heard  as  well  as  felt. 

4.  Aspiration.  The  fluid  removed  must  be  examined  by  bacterio- 
logical methods. 

Joint  Lesions. — Joint  lesions  or  processes  may  be  expressions  of 
general  infections,  as  septicemia,  influenza,  pneumonia,  cerebrospinal 
meningitis,  scarlet  fever,  and  dyseiilcr\ ;  of  blood  iliseiises,  like  purpura, 
hemophilia,  or  scurvy;  nervous  diseases,  like  tabes  dorsalis,  or  of 
inetaltolic  diseases,  as  gout. 

We  have  to  consider  synovitis  or  arthritis,  single  an<i  multiple,  trau- 
matic or  infectious,  gonorrheal  and  tiiberciiloiis  infections  being  the 
must  common  nionarticidar  causes.  We  shall  then  consider  gout. 
arthritis  deformans,  and  finally  the  nenrn]mthic  joints. 

Acut«  Sytumtis  and  Arthritia,— The  indaLunution  Is  recognized  by 
pain,  heat,  redness,  and  swelling.  Effusion  is  ])re.sent  and  its  physical 
signs  are  readily  elicited.    It  is  both  perlarticuhtr  an<l  intra-articular. 
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It  may  he  <hie  to  trail m nt JAin ;  Imt  we  iire  now  rhiefly  ronoernwl  with 
infl»tnniiitions  clui-  to  intiTiial  morhUI  prowssus.  When  sinjcle  joint? 
are  affected,  the  most  common  causes  are  tiibepciilosis,  pyemia,  and 
gonorrheal  infection.  When  inuny  joints  are  aiFecteii,  the  eawse  is  an 
infectiouii  one,  as  acute  articular  rheumatism,  septicemia,  pyemia, 
epiiletnic  eerchros|)iiial  iiietiin^iti»,  scarlet  fever,  anil  ilysenterj*,  rardy 
gonorrhea. 

Tuberculous  Arthritis. — In  tuberrii lusts  the  joint  is  snollcn  and  the 
nei^hburinp  tissue  edematous  (white  swelling).  EiTusion  may  i>e  detec- 
ted. The  hip,  the  knee,  the  elUiw.  the  wrist,  and  the  ankle  are  most 
frequently  affwteil.  Destniction  ultimately  lakes  plajr,  wiih  sublux- 
ation and  subsetiueni  fixation  of  the  joint.  With  fever,  wasting,  and 
U>ra!  signs  of  tuben-uiosis  in  other  portions  of  the  IhkIv  the  tuberculous 
nature  of  the  effection  js  indicated. 

Gonorrheal  Arthritis. — (>iic  of  the  larger  joints  is  usually  affected. 
.Signs  of  acute  or  subacute  inflammiition  are  present,  with  etlema  and 
effusion.  The  paiieut  is  a  niuie  in  whom  an  acute  or  chronic  urethral 
di^'harge  i>  foinid,  Tiie  iitiiii  is  worse  at  night.  The  process  is  of  long 
duration.  The  general  and  local  signs  of  acute  articular  rheumiilistii  are 
wanting.  In  c^-rtain  cii--*cs  several  ji)inls  htv  affected,  but  the  temper- 
ature is  not  so  high  ii()r  the  sweats  mi  profuse  as  in  acute  rbeiiituitism. 

Oout. — llie  iicute  joiin.  UMially  the  melatar^il  phalangeal  articula- 
tion of  the  big  toe,  is  red.  hot,  tender,  and  swollen.  Itcpciitoi  attacks 
CAusie  gre«t  deformity.  Periarticular  lophi  form  and  fn-fjnently  ulcerate 
through  the  skin. 

Arthritis  Deformans.  -Threi'  fonn.-^  arc  seen:  (1)  Atrophic  arthritis: 
III  the  eiiHy  j-tnges  the  joints  are  nsiiidly  acutely  iuHametl  and  swollen. 
Repeated  attitcks  result  in  pronounced  deformities,  u.-^ually  more 
marked  in  the  suuillcr  joints  and  gradually  involving  the  larger  ones. 
(i)  llyiH-rtmphic  arthritis:  The  joint  is  somewhat  painful  and  more 
or  less  disiiblei).  Tbrre  i>  hyinririipby  nf  rlie  cartilages  along  the  outer 
margin  of  the  joint,  wbicb  beiiirncs  (i>^iliiit.  [n  the  fingers.  Heberilen's 
nodules  an<l  in  the  back  s|Hindylitis  deformans  exemplify  two  tj-pes 
of  the  eimdition.  i.'()  Chmuic  villous  arthritis:  The  joint,  usually  r 
large  joint,  is  slightly  swollen,  soft,  and  painful  an«i  creaks  on  motion. 

Arthritis  in  Hemorrhacic  Diseases,  In  ltenu>)>hi)iu  and  purpura  Uiere 
may  be  in  thi-  Lirgrr  jninl^  iiriiti-  inllnunn»lorv  processes  resembling 
acute  articular  rbruniativm.  In  scurv\  there  is  fr«i|nenily  an  arthritis 
otx-urring  u^  ;i  i-iiii\]ilii'a(iuii. 

NeoTopathic  ArthriUdes.  In  foriti>  of  nervous  disease,  particularly 
in  sclerosis  of  the  ]io-icrii>r  ■'njuiiui:-.  soi'nd.-irv  joint  involvement 
sometimes  orcnrs.  The  change  in  the  liirgc  joints  is  preceded  by 
stilTness  bihI  disidiilit.v.  (!radu;ill\  trophic  changi>:s  take  place.  The 
eariilagi-S  iHtunie  erodeil.  the  lieiuU  of  the  bone  waste,  the  ligaments 
ossify,  and  irn-gular  bony  growlh^  pntjii-t.  Wasting  of  the  bead  of 
(be  fcnnir  is  foiiowcil  li.\  iliNloiaiinn.  Sonictinio  ;in  effusion  takes 
place  into  the  joint,  ami  there  mav  he  |H''rLartieiilar  edema.    The  large 
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joints,  knee,  hip,  ankle,  and  elbow,  are  most  commonly  affected.  When 
the  tarsal  bones  and  the  articulations  are  affected  the  foot  becomes 
Q&%,  and  the  tarsal  and  metatarsal  articulations  and  the  tarsal  bones 
project  forward  to  backwaril.     This  is  called  the  tabetic  foot. 

Symptoms  of  joint  diseases  are  seen  in  hysteria.  Pain  and  fixation 
of  the  joint  are  sometimes  present.  The  joint  rarely  undergoes  organic 
changes,  but  sometimes  a  plastic  infiltration  of  the  connective  tissue 
outside  of  the  capsule  does  occur.  The  hysterical  nature  of  the  pain 
and  immobility  are  recognized  hy  the  absence  of  a  cause  for  joint  lesion, 
the  absence  of  fluctuation  or  of  signs  due  to  erosion,  by  the  association 
of  the  local  symptoms  with  the  phenomena  of  hysteria,  but  more  partic- 
ularly by  the  fact  that  contraction  and  even  wasting  precede  the  joint 
symptoms.  In  true  affections  of  the  joint  both  occur  after  tlie  joint  has 
become  diseased.     In  hysteria  muscular  contraction  takes  place  first. 


CHAPTER   XVI 

EXA>riNAT10N'  OF  THE  LTPER  RESPIRATOIIY  AM) 
AIJMENTARY  TRACTS 

THE  NOSE 

The  Exterior. — The  sliupe  of  thi-  nose  is  chaiigt-d  in  myxcdfina  (q.  v,) 
and  in  disease  nf  the  bone  due  to  svjihiiLs.  Thf  liitter  eauscs  sinking 
or  di- press  ion  of  the  hridije  of  the  nose,  whieh  must  not  be  confounded 
with  till'  ciepression  that  occurs  in  fravture.  Tlie  nose  may  be  broaiiened 
ill  oases  of  tumors  of  an  expanding  nature  in  the  nasal  cavities.  The 
nose  is  the  scat  of  eruptions  tts  acne  and  of  hyjxTemia,  but  they  are 
usually  of  ktcal  origin. 

The  Interior.— K\aniination  uf  the  cavities  of  the  nose  consists  of 
two  ]iri'(.i'diircs.    These  are  anterior  and  posterior  riiiiioscopy. 

1.  Anterior  Rhinoscopy.- -For  this  are  needed  a  Welsbach  or  Argaiid 
light, «  nose  sjiei  Ilium  (if  some  form,  probes,  a  o  per  cent,  solution  of 
c'oeaine.  and  a  head  mirror  with  central  opening. 

The  patient  i^  seali-il  facing  tlie  surgeon,  with  the  light  behind  and  Rt 
the  side  of  the  ear,  a.s  nearly  ju%  possible  on  a  level  with  the  examiner's 
eye.  The  cent  ml  n|HTtnreof  the  heail  mirror  is  in  front  of  the  operator's 
eye,  and  the  reflected  liRht  falls  on  the  patient's  noso.  The  speculum 
is  then  taken  in  one  harul  and  the  ntislrils  dilntei),  so  that  the  \new  of 
the  interior  is  unobstructed.  I'roci'cd  from  before  biickward  with  the 
examinatiini,  carefully  focus.sing  the  lijjht  on  each  pari  in  succrs«on 
and  gradually  tilting  the  head  of  the  patient  backward.  Thus  the  floor 
of  the  nose,  the  septum,  inferior  turbinated  bone,  middle  turbinated 
bone  arnl  sometimes  llie  superior  turbinated  boTie,  nn^-  brought  into 
view  sijecessivelv .  In  .i  broad  nose  one  may  at  times  see  the  posterior 
wall  of  the  phar\n\,  which  is  distingnishitl  by  it^  peculiar  wave-like 
movement  when  the  patient  swallows, 

^Vi^h  the  probe  the  operator  tries  the  condition  of  the  mucous  me-m- 
branc.  tests  the  coTisislency  of  tumors  or  hypertro|ihies.  and  so  judges 
the  ibaraetrr  of  the  eoniliiion.  After  ibis  the  enlarKe<l  jiarts  should 
lie  toneheil  with  cocaine  and  the  r^'slUt  obsiTved.  Contractiuii  of  a 
swelling  luidcr  its  iullnenee  prod's  its  vascular  origiti. 

2.  Posterior  Rhinoscopy.  The  instruments  needeil  are  8  tongue 
depressor,  head  ntleitor.  two  .M7.es  of  throat  mirrors,  a  palste  book. 
and  a  enrved  iipplica(i>r  for  cocaine,  or  ■  spra,v  boiile  with  tip  turned 
upwunl.    The  tongue  is  held  dc-  e  depressor,  ttotl  the 
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patient  is  told  to  hrcatho  fredy  throiigh  both  mouth  and  nose.  The 
light  is  dirtoti'd  into  tlie  phiirynx  luid  a  mirror  uf  the  larj;cst  possible 
svrx  inserted  carefully  behind  the  soft  palate.  The  proper  angle  ant!  the 
movement  neeessary  to  bring  all  parts  into  view  can  only  be  learned 
by  praetiee.  As  a  rule  it  is  always  best  lo  hold  the  handle  well  up  lit 
first  and  note  the  condition  of  the  vault  of  the  pharjnx,  then  graihially 
depress  it.  examining  the  choanm  from  above  downward.  After  the 
rhoana;  have  been  examined  a  turn  of  the  mirror  to  either  side  will 
bring  into  view  the  orifices  of  the  Eustacliian  tubes,  and  the  cmi  mi  nation 
is  complete.  If  it  is  impossible  to  see  the  posterior  nares,  it  may  be 
necessary  to  resort  to  the  palate  hook  to  hold  the  uvnla  forwaril, 
applying  cocaine  to  the  soft  i>alate  before  inserting  it. 


BhinoKopic  iiniiei?,     1.  Vomer  ur  ii'i>>nl  scptuiri.    2,  I'liiut  of  none.   3.  Supt>Tlc)r  uiriilus. 
4.  Middle  lutnlua.   5.  Su|>Pnor  turbinnled  lioiin.    (S,  Muldlc*  TiirMimti'il  lumr.    7.  Infuriur 

malicr'i   gruovc.      tl.   dnnular  lissup  nt  snU'iiur  iHirtiuti  of  vauU  nf   pharynx.    12, 
PoiterioT  surface  ol  velum.    <Scilcr.) 


By  the  above  methods  the  appearance  and  nutrition  of  the  nineous 
niendmtne,  relative  size  of  the  cavities,  the  nature  of  the  discharge,  and 
the  presence  of  idccratioii  or  jicrforation  of  the  scplnm  arc  dererniined. 
Deviations  of  septum,  cnlurgemenl  or  contraction  of  turbinated  bones, 
the  size  of  the  cavities,  and  the  presence  of  foreign  boilies  or  abnormal 
growths  are  also  detected. 

Appearance  of  the  Mucous  Membrane. — Pallor  is  seen  in  tuberculosis 
and  in  atrophic  rhijitlis.  If  a  j)riitiilierant  mass  is  observed  to  be  trans- 
parent ami  shining,  as  well  as  pale,  it  is  a  polypua.  If  the  mucous 
membrane  is  bright  rerl,  it  may  ht"  cUie  tonnite  in/liiniviDli'iri,  ti>  i/linirfrTg, 
or  to  /tyiiliilU.  It  is  doll  red  in  fhroniv  catarrhv  and  ccisenii.-'  rliinitis. 
The  coatings  of  the  mucous  nicndjranc  arc  of  aigniKcnnce.  If  a  dry 
mucus  covers  the  part,  there  ]•.  drt/  mlarrli;  on  the  other  haiid.  a  tUrty 
gray  membrane  is  indicative  of  diphtherilk  rhinitis. 

chronic  kyiiertropkic  Thimlis  tlie  uvula  is  thickened  and  elongated. 


>         *4 

(«  l»rfimt  Mint  intw*  '4  *iif  ifitt*^  U  th^  ran»  t»  aot 
(rt-  Mtitftitit'  *iifusr*  Ittf  iuMtt^  mt*  imAmiAy  aSrr%rA.  A  iferluTp  of 
Mnntnifti  fftHh'i  ittf  t(l«t(iMi««<  |i'«Mii>«'.  TuiirrrviiMu  ulcers  are  tiTuallir 
f»««i<l  III  Hw  ■'('(friiiM  'CIm-j  Bf  rurHv  |ffjrrMir>-.  Thrj'  prwrnt  ■  whitUb- 
H'Mt  «<(^(«"',  Willi  HrviHuHit  i/f  iriHIirBift  li»Mi»r.  Th^-y  h1e«l  on  the 
tlltlltlf  «l  iifi'vf'iill'di  III  »uiihtiiji  rlic  iil(v-rt  an-  situated  niivniicre  ui 
lllt<  tiiifi'M)  lli*>  olt'iH-li  'rf  llir  lin-nlh  in  xickr-niiiK,  and  the  patient  com- 

(llllllpo    llf    nU<I|II»I»     ttllll     llinn     Iff     •IIIK-II.      'I'llfTr    IDItV    llf   ■HitnK   l(K-ttlizvd 

liM'li'Hiioii  'I'lu'Ci'  Klin  I'"  iimrr  ■niwrliciiil  excDriations.  or  deep  ser- 
{ill^lhiiH"  iili'ii'i,  iiiirriiiiKili'il  li>  nil  iiilliiiiiijiiilnry  ziinc.  Cnrifs  (.-uii  Ih.' 
ili'lnli'il  Mllli  II  iHiilif  Tlif  iilii*riili-'l  ^iirfiKCM  are  cuvfred  with 
II  ilf>  I  Mhi'iilnli  irilal,  h'rriyti  Uialii-n  iiMimily  laiist^  ulceration  if 
llllimid'il, 

I'n>f4ii'  mJitm  iiri'  iHiiiilrts  iiiid  ^prrui!  niimlly  over  ronsidemlde 
wilfdHi'i  llli'>  Ii'llnw  |iiirrtl>si-.  nf  \\w  liftli  hitm'.  '\'\w\  art-  <lry  and 
it|ti||y|iili  Mild  ill'  iK't  lAh'itil  lt>  till'  skill.  I'ltjilftlirilf  nhrr.i  follow  mcaiJes, 
M'MimUliii.  t> |'l»''«l,  «>'>l  * «rit J«, Hiul  aw iliif  to  ruptim' ot  Muall  alKMvssn 
ttilli  till  ■■»li-n*nii'«l  fiirnialiou  of  uUvr>.  Tlii-v  an-  u^iwlly  sittiatnl 
HUU'ii«tll>  oil  Oil'  Mi'Him  tT  on  ilu"  iniiiT  Mii»-  of  th*'  alie.  i-overett  with 
««Ih  niuI  viTV    tcrilalik- 

|\i<l(uuf*iiM  i-y  (*■  .%1't't'h  ff\\\uieuti}  ntvurv  in  th*-  Miitrriorsiid  iomtr 

M)W«)  V««l*U«Mlu      IW  v\U>r  <.'f  the  lui-Hitl  di--H.-tuiTvr  nuv  brsiiggestm 

\d  tU)'I<tlis;i.t  <■]  .<J  ihe  iwrtt*>t.-v  i>t  ^>rvu:ti  iKilttrs.  The  di  i ham  it 
thw.^  Utttw  tuitAH>.v  kv  '■iiuivus  >.>r  pMirutvut  Amiual  (MnLste^  a»  wd 
**  iK"*'*  Viiji  ^'<»iiix  i.'«uu«  p«uu.  ■»>  tu(,<toub-  »i  ■•Kstruitiiw.  aal  i 


I'L-^TE  II. 

MnniFIRii  FROM  SrHKinuKs'n  .Att.*«, 

Fig.  ].  Tho  mirninl  btryiix  lu  it  npprAty  iliinng  inffHration. 
Fie.  •   Till'  iioniiul  laryii\  ii>  it  npiH-arv  iluniiic  iiliiiiinti'in. 
0.  I^pi^loilji. 
6,  IWt   vrnirii'iiliir  liaii'l. 
c,  L»'(t  mciil  c'tinl. 
a,  Kniinrni''-  innikinit  the  siK-  of  iho  Ml  ranil»Kc  of  Wrialir'TK  in  the  ■!>'■ 

■■piglntlir  liiUI 
f.  ICiniiietiir  niwking  the  ?ilv  of  ihi-  li-tl  rarliinfic  <if  Stuilonni  imiiI  pnM-- 
lically  iiljKi  ihiil  of  ilic  nr\'ii-iiiinl  •-uriil;^-  in  il\f  iiry-i^inlutiiir  (uld. 
/,  lilt t'r.irytn mill  ^puiv  u-itli  a  ~Jit:lit  jiiiouiiI  of  Il>''  iipiHT  purtiun  of  llic 

|Kipir'incir  wall  "f  ilic  lim-iix  vi»il>|p. 
jf.  Trin-lii-(i  witli  It''  riiijfi, 
'i.   Uighi   irniridc  n(  ihc  Inryiiv, 
Vie-  ^.  Til"-  Inrynx  in  u  iiHidcnitc  Htluck  of  !irm<-  UryiiKitis. 
hie  -1.    Kurly  Maev  of  luhiTnil.ir  l.iryiifiiliv     Uicali^i'cl  hyprr.niiin  and 
tliicki'nii)^  'III  till-  t>'>»icrii>r  |>on(iiii>  til  ili<-  vocal  ivunIk      lii51irnti<iM  "f  lUv 
piintf rior  Hall  "(  iht-  Iiipiix  willi  tiil»Tr|i.-  rnDiiatiun.    I'nlr, n-ilciiiniou*  nr<'IU 
inR   of   both   iify-cpiglollif   fokl»  oMilrraiiiijE   lli>-   {■iniiii'iiow  of   WrisliOTjt* 
AiiH'iuiii  of  llip  luryiigrnl  tiitn'ou*  menilirnnc- 

Fig  >').  I..irec-.  lobiilnii-il.  iitlx-mitHr  iiifiltriiiioi)  on  llii-  puitirinr  wall  of  t)ie 
InTyox.  riJiiiiiiriiriiiij  rilii'nitioii  iil  Ilic  nioit  pr<Miiiiifii[  [lun  of  Ilii-  growth. 
fit  '1  IVniary  syphitilic  iiInT  of  ilii"  U-fl  ary-opinloiiip  fulil  am!  ni.'ir^inn 
of  ihc  vocal  r"rijs-  I'bi"  riiilit  ary  -*'pii:t"(lii.'  Nilil  i-  llii'  ■•■iil  <•!  h  ini'miiii  I  hat 
lui-  liepuii  to  zwficii  Thi-  iinil'T  portion  of  ihi-  ciiidoiii*  on  ilie  left  xde  in 
(tiipi-tfii'ially  iilivraicii  from  iiiiiidci  i*iih  ihc  w<-rT'itoii»  of  tlic  iiWr  on  ihe 
nT)-i'piul.)U  11-  ioIiIb. 

Kifi.  7  .\  i>apillonia  niini'hrd  by  a  broail  huttr  lo  ihc  li-fi  vocal  ronl.  It 
fxliTiil*  ai-roMB  ili^  ^lotti-  iiriil  rr*ti  upon  llii^  riulit  \tirai  voTti.  lowing  In  llie 
wpIkIii  of  tlip  liiinor  ilic  arlioii  of  thr  left  c-rin>-an*HTioitliMi'"  jio^lini*  is 
iiiipnircil  and  ihr  IrYi  tiocul  ii>nl  I-  "irHicliicr  ami  alHliiclril  Ip»  than  iSp 
iSkIiI  tmiv 

y'lg.  S.  .^11  cpilhclinnin  involviiiK  lioili  \'i>i-»l  i-onl.t.  rhi>  left  w  tnorelf 
intilmici.!,  while  til''  rirlit  ii  iiltrratnl  iliiihilv.  Tin-  di'.'p  rvii  "p  purplish 
ci'lor  <-i  f  lir  p!».>«iv<'  liy  iwfii-mijL  -licnilil  In-  itiiiirancil  Willi  ilic  appparuiicc  ol 
till-  mucous  iiirmliRiiK'  m  ntjirr  i  n  tin  in  inn  I  or  v  miulition*. 
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THE  LASTNX 

The  objective  symptoms  are  determined  by  inspection  and  palpation. 
Inspection  of  the  exterior  of  the  lar\'nx  re\'ealB  the  presence  of  swelling, 
and  the  movements  of  the  organ  as  a  whole.  Local  swelling  of  the 
tissues  over  the  larj'nx  may  occur  in  inHammatioiis  of  the  cartilages, 
which  are  usually  of  syphilitic  origin,  but  may  attend  carcinoma  or 
other  tumors.  More  or  less  marked  swelling  attends  the  inflammation 
of  the  cartilages;  fluctuation  after  a  time  is  detected,  and  when  the 
abscess  is  opened,  pus  an<i  necrosed  cartilage  are  evacuated.  The 
objective  signs  of  inflammation  are  noted. 

The  movement  of  the  lar>'nx  is  increased  in  cases  of  dyspnea.  It 
is  accompanied  by  recession  of  the  spaces  above  the  sternum  and  the 
clavicles,  with  clonic  contraction  of  the  sternocleidomastoid  muscle. 
The  interior  of  the  larynx  is  stuiiied  by  inspection  ( laryngoscopy) 
and  by  palpation  {probe  or  fingers). 

Examination.— Ill e  same  instruments  arc  used  as  for  posterior 
rhinoscopy.  The  patient  is  seated  as  for  the  rhinosi-opic  examination. 
The  laryngeal  mirror  should  be  m«Hlerutcly  heated,  so  that  when  it  is 
placed  in  the  mouth  the  vapor  of  the  breath  will  not  l>e  condensed  on 
its  surface.  The  patient  must  open  the  mouth  and  protrude  the  tongue, 
which  is  grasped  gently  but  firmly  between  the  folds  of  a  napkin  by 
the  thumb  and  fingers  of  the  examiner.  The  mirror  is  then  inserted 
carefully  and  quickly,  face  downward,  into  the  pharynx.  Care  must 
be  taken  not  to  touch  the  tongue  or  palate,  otherwise  the  patient  may 
retch  and  become  alarmed.  The  mirror  is  passed  to  the  posterior 
wall  of  the  pharynx,  and  so  directc<l  that  the  image  of  the  larynx  is 
reflected  to  the  eye  of  the  operator.  The  patient  is  made  to  pronate 
"a"  or  "ee,"  not  "ah,"  and  then  to  respire.  The  various  structures 
and  the  action  of  the  cords  are  observed.  The  appearance  of  the  mucous 
membrane  is  studied  during  quiet  respiration. 

The  epiglottis  is  very  dependent,  so  that  often  the  larynx  can  onl,^- 
be  seen  by  having  the  patient  stand  while  the  <i|jerator  remains  seatctl. 
The  patient's  head  is  bowe<l  on  his  chest  and  the  examination  proceeds. 

The  first  examination  may  not  rcsidt  satisfactorily,  but  little  being 
observed  on  account  of  spasm  of  the  pharyngeal  muscles.  Hepeiited 
sittings  may  allay  apprehension  and  accustom  the  mucous  membrane 
to  the  presence  of  the  mirror.  This  object  may  be  attained  by  applying 
cocaine  to  the  pharynx. 

The  probe  is  needed  only  to  ascertain  the  consisteucx'  of  tumors  and 
growths.    Cocaine  may  be  applied  before  it  is  used. 

The  i^pMTUice  of  the  Lajynz  in  Health.— Fig.  1  and  2  of  Plate  II 

abow  the  larynx  as  it  is  seen  in  the  laryngoscopic   mirror.     Above 

(tqiper  part)  ia  the  arched  epiglottis,  below  is  the  cavity  nf  the  larynx. 

Ta  the  centre  are  the  vocal  cords,  white  and  glistening;  on  each  side 

the  pink  fdds  of  the  false  cords.    At  the  bottom  of  the  mirror 
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are  the  uryfenoid  bodies,  and  between  them  the  folds  of  the  inter- 
arytenoid  apace.  Below  and  outside  the  arytenoid  bodies  are  the 
fos3)P.  The  miu-oiis  membrane  is  pink  throughout  rxtrpt  on  the  cords. 
In  respiration  the  arytenoids  separate,  carrying  the  ends  of  the  eords, 
which  arc  attached  to  thoiu,  with  them,  and  k-jiving  a  triangular  opening 
— the  glottis — through  which  the  rings  of  the  trachea  can  be  seen.  In 
phonation  the  arytenoids  approach  carli  other,  obliterating  the  inter- 
arytcnoid  space:  the  inner  edges  of  the  cords  come  la  contact  and 
close  the  glottis.     (See  date  II,  Fig.  2.) 

Appearance  in  Diseases. — A  note  must  be  made  of  the  color  of  the 
various  parts,  of  the  presence  or  absence  of  swellings,  of  ulceration,  of 
new  growths,  and  of  alterations  of  the  movements  of  the  parts  con- 
cerned in  phonation,  particularly  of  the  cartilages  and  the  cords. 

Color.^The  eolnr  is  an  indication  of  the  ilegrec  of  congestion.  Annnia 
of  the  larynx  may  be  merely  part  of  a  general  anemia  from  any  cause. 
An  intense  anemia  of  the  larynx  is  an  early  and  valuable  sign  of 
pulmonary  tuberculosis. 

Ili/jirTeinia  may  be  active  or  passive.  It  is  readily  recognized  by 
the  intense  redness.  Active  hyperemia  occurs  in  iicute  laryngitis, 
either  uf  the  primary  or  .secondary  forms.  Passive  hyperemia  occurs 
in  general  obstructions  to  llie  circulation,  us  emphysema  or  valvular 
lesiiins,  ]iressure  on  veins  by  tumors,  etc.  .\ctive  hyperemia  lemls  to 
catarrh,  passive  to  edema. 

Swelling  and  Infiltration.— .-^welling  of  the  ejii^rlottis  anil  of  the  aryteno- 
e])L),'lottLdciui  fold:-  is  m'cu  in  cdcmiittiiis  lurv  rigilis,  in  iiente,  subacute, 
aiui  chronic  laryngitis.  In  nlinia  of  the  glottis  the  swelling  is  below 
tlic  vocal  cord.-i,  The  ^wcllillg  niiiv  be  eircumserihed  and  undergo 
suppuration,    Swcllinj;  anti  cdcnia  are  also  seen  in  in'rkhoiuhifis. 

Ti'DKiu  ri.f'Hi.s. — SMcllinnand  infiltration  succeed  the  jjrimary  anemia 
or  catarrh  of  the  first  stage  of  lanngeal  Inbcrculosis.  At  first  there 
are  slight  inlnmesceTici-sof  tubereuliuisinliltration,  not  well  outlined,  and 
gray  in  color.  They  arc  fonml  mo.-t  frequently  in  tlie  inierarylcnoid 
space,  le:<«  oflcn  on  the  false  cords  and  arytcuoii!  cartilages,  rarely  on 
the  epiglottis. 

1,  A  bill-like  prominence  between  the  arytenoid  cartilages  either 
in  the  middle  or  on  one  side.  DnrJtig  phonation  it  comes  up  between 
the  corrls. 

2,  When  a  false  cord  is  nfTccted,  the  whole  of  it  is  usually  iiifillrated, 
forming  a  tumor-like  swelling  which  nftcii  bitles  tli<'  vocal  eords. 

3.  Wiatl  ('»nh. — Al  first  usually  only  one  cord  is  aiVected.  It  is 
thickened  and  the  I'rcc  border  is  red.  Soinetinics  the  free  edge  seems 
split.  The  uilillraliori  nuiv  extend  to  the  subci.rdal  region  and  cause 
a  hypogl'ittic  laryngitis. 

4.  I'.jii'jU'ltin.  Infiltration  of  iln-  cpiglnttis  1-  riircr  than  edcmu  after 
ulceration,  and  care  nmst  be  taken  not  to  confound  these  cojiditious. 
The  whole  epiglottis,  or  only  portiiuis  of  it,  iriay  be  all'ected.  The 
structure  thickened  atul  enrleil  upon  itMlf,  and  not  frci'h'  movable. 
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5.  Arytenoid  Ciiiiilages.— They  appear  enlargeii  anil  piifF\",  and  dften 
fixed  from  perichondritis.  Tlnckeriiiifj  of  either  one  or  both  of  the 
arjtenoid  cartilages  is  most  characleristif. 

Syphilis. — In  syphilis  we  haxe  three  forms  of  swelling:  1.  Mucout 
Patches. — These  arc  transient  flat  elevations  of  'i  to  7  mm.  diameter, 
ovtti  or  ciroiilar,  and  of  a.  whitish-gray  color.  When  the  epithelium  is 
lost  they  appear  yellow  and  purulent, 

2.  hifiUraliom.—T\\<fy  ure  diffuse  tl)ioke«ings  in  various  parts  of 
the  larynx,  most  often  on  the  epiglottis,  which  may  l>e  thickened 
uniformly  or  only  in  pari  around  the  edge.  The  viwiil  cord;*  may  be 
so  swollen  as  to  cause  dyspnea.  I'sually  an  ulcerated  spot  is  seen  in 
the  centre  of  the  infiltration.  The  mueou.s  memlirane  is  either  normal 
or  reddened, 

3,  Gummas. — Gumma.*  appear  as  round  promiiieneos  of  the  same 
color  as  the  surrounding  lissue.  They  occur  on  i-itlicr  side  of  the 
epiglottis,  on  the  a r>teno-epi glottic  folds,  often  in  the  intcrarytenold 
space,  on  the  false  conl.i,  and  on  the  under  siirfarc  of  the  vocal  cords. 
If  they  hrcak  down,  deep  ulcers  form,  leading  to  cxteiusive  destruction 
of  the  parts. 

LtPUS.^In  lupus  isolated  or  grouped  nodes  are  seen  coalc-sclng  Into 
patches  on  the  epiglottis.  The  disfa.sf  is  usually  present  on  the  faee 
or  in  the  pharjnx  and  mouth. 

Fissures. — Fissures  and  erosions  are  present  in  chronic  laryngitis. 

Ulcen. — Ulceration  is  seen  In  tuWrculosis,  syphilis,  carcinoma, 
leprosy,  and  lupus. 

Tiibrrfnilomji. — Ulceration  oocurs  in  tuberculosis  in  the  following 
situations:  (I)  Interarytenoid  ^paice.  (■_')  False  cords.  (.1)  Aryteno- 
cpiglottic  ligaments.  (4)  Vocal  cords,  ui)  Kjiiglottis  tiaryngeni  sur- 
face). The  ulcerations  are  usually  fiat  and  superficial,  though  at  times 
destnictive. 

Syphilijf. — Syphilitic  ulcers  arc  circular,  deep,  with  a  sharp  border 
and  inflammatory  areola,  and  overlaid  with  a  whitish-yellow  deposit. 
Tlioy  develop  from  an  infiltration  ur  a  gumma,  and  not  on  an  unchanged 
surface,  llcers  on  the  upper  surface  of  the  epiglottis  are  always 
syphilitic. 

Tumors. — Benign  Tumoks, —  Papilloma. — Three  varieties  are  met 
with:  (1)  Small  warty  growths,  usuaM\  on  the  curd^,  d;irk  red  in  color, 
and  seldom  larger  than  a  bean.  1 2)  Groups  of  raiscti  white  pupllhe  on 
■  broad  base,  also  growing  on  the  cords.  (3)  Large  red,  mulberry-shaped 
growths,  partly  villous,  partly  warty,  which  fill  up  the  whole  larynx. 

fihroma. — ^Fihroma  appears  as  ft  hemispherical,  peduneirlated  tumor 
of  dirty  white,  reddish,  or  dark  r>'il  cr)l()r,  [rion-  or  less  dense  in  con- 
sistency. It  is  usually  single,  and  gruw-s  most  frequently  from  the 
cords.  The  smalleiit  e)(am|)k!S  are  known  as  "singers'  nodes;"  they 
may  be  as  large  as  a  hazelnut. 

iKaligs.vnt  TrMow. — ('arriitiinm.^V.inthriuniiu  (the  most  common 
form)  is  seen  as  a  circumscribeil,  hemispherical,  warty,  or  cauliflower- 
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likr  fortnutHiii,  vaoiriK  in  nixp,  or  aa  a  knotty  infittratiun  prDJcrttng 
int(>  ihfr  lar>'iiX.  lite  ntftullary  form  i.t  larjirrrr.  Mifi,  and  bloody,  aod 
rHfriilly  a\ti*TaXt%.  Hrirrhiu  in  firm  and  harrl.  The  strurliirf  wf  the 
larynx  i^  Kruliially  invailt^i  and  necrosis  of  iKe  tltsues  develops.  Peri- 
ehtMi'lritiN  aiwj  alm(-4'w<  fr<r<|iienlly  i-n»ue. 

In  ean-tmiinii  nf  the  cfmU  two  kinds  of  fn^wth  are  seen.  In  the 
fn>lll}tti'ul  Umn  tlif  tumor  deieiwps  oti  the  e<ml  like  a  warty  growlh, 
>uiniet)iiif-i  pupillary  Hrnl  of  »  reddi^h-K^ay  color.  In  diffused  cancer  of 
the  coril  tin-  »t met iiri".  »re  rt-il  and  knotty,  ami  invade  Ww  surrounding 
tiMiie  without  diMiii(--t  demarcutitin. 

Hiireomn.-  The  tumor  (raffj  has  a  broad  base,  is  shiny  in  appear- 
aiu-r*,  anil  •uitiictimefi  lobulatcd.  Soinetitnes  the  stnieliire  is  dark  red 
or  vi'llow. 

Sputum.  Till-  ^|Mitiini  from  llu-  liirynx  i.s  ift-ncnilh  .ii-anty:  it  is  not 
frothy  iind  i"<  lolork's-  and  tr)ni>parent:  it  is  often  disdmrgt-il  in  ainall 
Kinliiilen;  it  iiniy  be  NlrcHked  with  blmxl.  Sometimes  pseiidomembranes 
arc  fiiii((l]rd  ii|).  Il  in  douhtful  if  jiiinilcnt  spiittini  ever  comes  from  the 
hir,Mi.\.  cxciiitiiij;  ill  ease-i  of  perit  lii>jidriti>,  in  whifli  theahscess  hursts 

[iiln  llii-  hirviix.     I.iir>'iiu<'iil  s|>iit i^  I'oiitul  in  calarrii  iiikI  malignant 

iniiiorn.  It  i>i  hlooil-Ntreiikfii  wlii-ii  the  catarrh  is  very  intcnac  or 
nfler  injuries. 

Tha  EplglottU.  'I'hi-  ei>i(;l(ittis  when  inflamed  is  swollen  and  red, 
and  tiia>    It  |iiiI|imI('<I   »illi  llic  finp-r. 

THE  MOUTH 

Color.  I'allor  iv  iiNMii'iatt  il  \\\\\\  iirK-iiiia.  Ineriaseii  redness  attends 
iiilltiiiiinatloii  'I'hi-  iiiiicuiis  im-inhnini-  i»  yellow  in  jaiiniliee.  bluish 
ill  I'vuiuisii,  liol  M-i-n  iiiiiliT  till*  lon^iie.  Tin'  iiiiii'on^  nienihrinie  is 
tile  seal  of  piKHiiuIiitii'ii  in  Aildisim'-.  dineaM'  and  in  arj^^ria.  hi 
till-  fortner.  sinnll  o\al.  piirptinh  ^]iiii>  are  ^wu,  iind  nin^it  not  he  eoii- 
fouiidiil  with  ihe  pi>:iiii-nii-d  .-iHit^  conitniiii  after  >loniiititis  in  negroes, 
Kriiplinii- iiii'iir  in  tin-  moiiili,  iitul  iiui\  preirdf  the  cutaneous  enip- 
Iton.  Tlii>  i.->  nolal>l%  »>  in  measles.  Veoieles  an>  mh-u  in  smallpox  and 
eliickeii|H>\. 

Stupe.  Till-  lioiii-  of  the  inonlh  i>  etnnwihtil  ili>on  by  enlar^ 
|tlHlld>  itiiilerneiith  or  bv  "Welliiiii  of  the  celluhir  ti-^iie.  Bone  diseases 
mill  some  Uvlh  alfei-lion^  muse  J»w^^linl;^.  The  ileinal  arch  is  narrow 
Hltd  liiKh  "»  adenoidN  or  fi^'in  "tltinnb-Miikiiii;  " 

Ttltea.  The  iNlor  univ  be  a  ->iniple  feinr  nr  of  a  meinllie  or  i;ani;renous 
i-barHeter  Kel«>r  MlleitiU  all  iiiltniHinalikiiio:  it  i>  more  pM>n<»ii>eeil  in 
iihermiM-  and  mennriitl  sionwtiti*.  iu  the  hitter  it  ma>  hv  inctaUtc. 

HenwTihaf*.  IVlivbia-  an-  >eeii  in  purpura  bt('nutrrhai;ira:  sub- 
mtteoii-'  heniorrhrtce*  in  MTrbulii-  aiul  M-ven-  foruis  of  purfvura  «iv 
einnnion  o»  the  «-l"vk>  and  on  the  i;utu>.  \\\  idiTrjii\r  emloeBrditts 
hetiwirrh«):ie  infan-t*  iiMi,v  U'  sfvii.  in  prave  awi-uiias  peieefaiK  are 
al>o  seen. 
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Capillurj'  oozing;  of  Mucxl  takes  plmt-  from  the  mucous  membranes 
in  spvere  infections.  The  arc-uniulatcd  l>!no(I  follt'd-*  alioiit  tlie  teeth 
ami  (III  the  toiijiuo,  utul  in  r<'liril('  slates  licfumcs  dry.  Dry  inc-ni stations 
arc  krunvn  as  aordfe. 

SalivatioD. — I ticrt-asec)  tlow  of  ^iiliva  oiriirs  in  all  inllaininations  of 
the  mouth  unless  atten<!ed  hy  high  fever.  It  may  be  voluntarilj'  (iis- 
ehartced  l>y  the  patient  or  rirililih'  in  a  ciintinuous  stream,  (.See 
Suiiva.) 

The  Gams. — The  gnm>  may  he  t!ie  seat  of  iiiHiimmiiliiui  and  uh'cra- 
tiun,  partieuiarly  in  t-ertain  inetalik-  poisonings,  Tho  ^ums  swell  and 
grow  .ipongy.  A  red  line  at  the  junction  of  the  giim.s  and  the  teeth, 
the  gin gi ml  line,  is  frtHiiifiitly  seen  Iti  cases  of  fiihcrciilnsin,  and  often 
in  other  cachectic  i-oiulitions,  as  carcinoma,  anil  in  diabetes. 

In  sriirpt/,  the  (jum.-t  lire  .swullen  and  -sponnv.  They  bleed  easily,  and 
are  usually  streake*]  with  blocHJ.  ("leers  form  alouK  the  alveolar  marf^iu. 
The  giim.s  of  decayed  teeth  are  u.snally  the  seat  of  inflammation. 

A  blue  line  is  seem  at  the  niiirKin  of  the  gums  in  lead-poisoning. 
Before  the  line  makes  its  appearance,  a  row  of  discrete  black  dots 
otvupying  the  seat  of  the  iiapilhe  of  the  irincous  mernlirane  is  observcil. 
If  examined  with  a  magnifying  glass,  the  line  is  readily  seen  to  be  an 
intfTTuptetl  one.  It  does  not  always  extend  along  the  entire  margin, 
but  may  be  limited  to  a  few  front  teeth  In  either  the  upper  or  tlie 
lower  jaw.  It  can  he  ilistingnishi-d  from  dirl  on  the  teeth  by  placing 
the  corner  of  ii  small  piece  of  paptr  under  the  edge  of  the  gum. 

The  Teeth.-  -Cases  of  indigestion,  chronic  gastritis,  const ipalion,  and 
diarrhea  arc  often  due  to  defective  mastication.  Persistent  aural,  nasal, 
and  ophthalmic  affections  maj'  have  their  primary  origin  in  disease 
of  the  teeth,  (_'aries  of  the  teeth  niuy  euiise  lieailaclies  or  [u-iinilgias. 
near  or  remote,  and  may  explain  many  eases  of  foul  brcalli. 

I'itting  of  the  surfatr  of  the  t.teth  and  lliirniing  of  the  enamel  in 
transverse  grimves  are  held  by  some  to  be  due  to  mercury,  b\  others 
It>  infantile  stomatitis.  Tlie  color  of  such  teeth  may  be  liarker  than 
normal.  A  transverse  furrow  crosses  all  the  teeth  at  the  same  level. 
t'.Tfmian  of  the  teeth  takes  place  in  gouty  siibjeels.  Tliere  are  wasting 
and  loss  of  polish  of  the  labial  surface,  followeii  by  ilcep  grooves  which 
extend  into  the  body  of  the  teeth.  In  pi/orrkea  ulerolari/i  there  are 
usually  marginal  inflammation  of  the  gums,  inllannnattoii  and  necrosis 
of  the  pericementum,  loosening  of  the  teeth,  aiu!  formation  of  so-called 
cak'uli. 

Ifutchinnon'g  Teelfi. — In  cases  of  entigmi/nl  si/i'liiliv  the  upper  central 
iiieisors  of  the  permanent  set  are  affected.  They  are  dwarfed,  narroweil, 
and  short.  The  middle  lobe  of  the  tooth  is  ntrophied  so  as  to  have  a 
single  broad  vertical  notch  in  the  edge  of  the  tooth.  .\  narrow  furrow 
sometimes  i)asse.s  upward  from  the  notch  on  both  the  anterior  and  the 
posterior  surface  nearly  to  the  gniii. 

Teething. — Many  authorities  believe  that  the  eruption  of  the  teeth 
takes  place  without  the  occurreiiw  of  general  or  reflex  symptoms, 
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equally  careful  observers  believe  tliut  the  phenomena  of  the  fevvrish- 
ness,  insomnia,  etc.,  often  attend  the  process. 


Fia.  30 


t)00(r 


Notched  tcctb.    MBlformntion  of  ppmidticiil  Ipplli  found  in  hereditary  lyphilb. 

(Jonnthuin  lluU'hmiion,) 

Slowness  in  the  development  of  the  teeth  nia,\-  be  due  to  rachitis. 
The  student  slioiild  be  fumiliar  with  the  perio<is  of  development  »nd 
the  number  of  teeth  that  appear  at  each  period. 

Dates  of  Eitm-Tiov  or  the  Tisbtu 
Milk  Teeth 
2M     IC     il     IC    3M 


am    ic  41   iC  2M 


•20 


Eniption  of  MntrnI  incisnra  nl>oiit 
Eruption  of  lalprnl  inoisore  nliout  . 
Erap^oQ  of  (irsi  iiioliirs  about 

Sniption  uf  caainva  about    . 
Eniptioii  of  eeruiid  moliir*  u>)nul 


Tth  month' 

0th  inooth 

ISth  montli 

IBth  iiioiitli 

34lh  mouth 


Ptrtnancnl  TtelH 


3  M     2  B     I  C    -1  I     1  C    2  li 
3  M     2  II     t  r'    -II      If    2  H 


Eruption  of  ithteri'jr  iti'ilnrs  nhoiit 

Emplion  of  rniilrjil  itK'i^ora  uti'iiiL 

Eruptlr>n  of  InliTiil  iui'i^ora  about 

Eruption  of  iiiitpridr  hicuay>ids  nboiit 

Eni|itiuii  of  posliTtor  biruHpiHi  itlv.iit 

Eru|)'ioti  "(  •■■iiiiK'B  about    . 

Kruptioii  of  flDOoQc[  motnrn  about    , 

Eruption  of  thirj  malo-n  (withJoiii  li'^tli)  sIkjiii 


3  M 

3  M 


=32 


7th  ytw 

8lh  ynHr 

6  th  yum 
10th  year 
llth  y^ta 
nth  yenr 
lath  lo  HthyrM 
IHth  Id  liJiili  yniir 


The  Tonfrue.— MoiBturs.— Tlir  itii.lstiirr  is  due  to  thf  saliva,  any 
deficiency  "i  whicii  causes  dryness  of  tin-  tiinguc.  Excess  of  sulivury 
secretion  has  no  direct  effect  upon  the  tonRiie. 

Drynem  miiy  be  due  to  incrense  of  evaporation  from  keeping  the 
mouth  open,  lis  well  as  to  diminution  of  the  salivary  secretion.  In 
chronic  fevers  Ilic  dryness  is  due  to  llic  etri-cis  nf  ilie  rcnipcnitnre 
upon  the  secretions  in  general,  but  it  is  not  the  eli'ecl  of  liijih  temper- 
ature, curioiisly,  but  rather  a  teniiicriitnre  wliiih  has  persisted  for  a 
considerable  length  of  time.    Thus  in  pticnininiiii  with  a  ti'iii]>erature 
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of  105"  the  tnn^iie  may  be  mobt;  whereas  in  typhoid  fever  with  a 
temperature  of  103°  the  tongue  is  dry.  General  dchydnitioii  of  the 
body  causes  drjness  of  the  tonRue  even  without  local  diminution  of 
se««tion,  lient'e  it  is  a  common  sjTriptom  in  ditihetcs,  after  severe 
hemorrhages,  in  disease  assoeiated  with  severe  diarrhea  anrl  at  times 
»/ter  severe  sweats.  It  is  eiiritms  to  obsene  that  in  eliolem  the  tongue 
remains  moist  even  until  death;  whereas  if  the  patient  is  about  to 
improve  and  the  discharge  ceases,  reaction  and  fever  setlinj;  in,  the 
tongue  begins  to  dry  and  beeouies  quite  brown.  Prostration  and 
asthenia  in  all  forms  continuing  over  a  moderate  period  of  time,  as  a 
week  or  ten  days,  causes  lingual  dryness.  In  Xfrostomra  a  condition 
occurring  in  neurotie  women,  characterized  by  deficiency  or  actual 
arrest  of  sulivitry  secretion,  the  tongue  is  dry,  fissured,  and  reil. 

Color. — The  tongue  is  pale  in  anemia;  red  in  inflammatory  con- 
ditions of  the  mouth  and  in  fever;  yellow  in  jaundice;  and  purplish  in 
cir'anosis. 

Pi^nMrifcrfioM,— Yellowish-white  oblong  patches,  soft  and  slightly 
raisedi  are  sometimes  sct^n  along  the  sides  of  tlie  tongue,  upon  the 
eyelids,  and  upon  the  palms  of  the  hands,  rarely  in  other  portions  of 
the  bo<ly — ^cantht-lasma.  Dark  purj)le,  Mnisli-lilaik  or  black  marks 
are  seen  after  glossitis  on  the  tongue  as  well  as  on  the  surface  of  the 
lips;  the  latter  are  sometimes  the  seat  of  hrowu  pigmentation.  The 
macules  arc  shar|)l.v  defined,  neither  raised  nor  depressed,  and  vary 
in  size.  Other  pigmented  areas  are  also  found  in  Aililisoii's  disease, 
B!ood-stains  are  observed  in  purpura.  Suhmueous  hemorrhages  or 
ecchymoses  are  seen  in  anemia,  in  purjmrji,  and  other  hemorrhagic 
states.    Hemorrhagic  infarcts  are  seen  on  the  tip. 

In  nigrities,  a  rare  parasitic  comiition  of  the  tongue,  the  affected 
portion  is  of  a  brownish-black  or  black  color,  beginning  usually  as 
a  small  spot  it  extends  slowly,  so  that  at  the  end  of  a  month  the  dorsum 
is  covered.  Tlie  centre  is  blacker  than  the  circumference.  After  the 
entire  dorsum  is  covered  the  spot  begitis  to  disappear  from  the  cir- 
cumference toward  the  centre,  and  de.^qnanuition  eiisue.s.  Desquama- 
tion may  la-st  from  a  few  days  to  two  months,  The  pai)illa?  of  the 
affected  surface  are  enlarged  and  look  like  "a  field  of  corn  laid  by  the 
wind  and  rain,"  The  sensations  of  taste  and  touch  are  not  altered, 
but  a  feeling  of  dryness  is  marked.  It  must  be  remembered  that  a 
black  tongue  is  sometimes  the  result  of  dcliljcrate  deception. 

Movements  of  the  Tongue.  —  Interference  with  its  mobility  occurs 
in  nathenias,  as  in  severe  iufeilions  or  uhen  the  moulli  is  dry.  It 
may  be  tremulous,  as  in  alcoholism  or  in  simple  weakness  alone.  It 
may  be  slow  or  impeded  in  the  various  stages  of  jiaralyst-s.  It  is  trem- 
ulous and  the  seat  of  fibrillar  cimtractions  in  general  puraly.sis,  It 
cannot  he  protruded  at  all  in  glos.solabial  paralysis;  it  i.s  pnilruded 
with  dilEculty  in  general  paral,\si».  progressive  muscular  atroph.v.  and 
hemiplegia,  because  the  paraly.sis  is  only  partial.  The  tongue  deviates 
to  tlie  paralyzed  side  of  the  hody  in  hemiplegiH  with  facial  involvement. 
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Patches  and  Plaques, — First,  then-  is  tlie  smokrrs'  pntcli,  on  the 
mk!<ilf  of  the  (lursiiiu  about  the  point  where  the  pipe-stem  rests,  or 
tthere  the  stream  of  smoke  from  the  pipe  or  eigar  strikes  the  tongue. 
This  13  a  slightly  raised  urea  of  oval  shape;  it  is  not  ulccratetl,  but  is 
smooth  and  reil,  or  livid.  Snnietimes  it  is  hliiish  white  or  pearly  in 
appearance.  Thesmouthiii'ssis  chMriitterifitie.  White  ami  bhiish-white 
pati'hes  or  jtlaques,  also  known  as  opaline  jilacjues,  are  seen  in  leukoma, 
leukoplahin,  iriifliji'min,  anil  l{frnlii/'if.  These  |jatehesare  iiiikiiunTi  under 
twenty  years  of  age,  dn  not  eomrneuce  after  sixty,  and  are  very  rare 
in  women.  They  are  mil  attended  by  subjective  synipttnns  u.-^ually. 
There  may  be  a  sense  of  iniluration  and  dryness.  The  eourse  is 
always  chronic. 

Enema  of  Ike  torigue—^the  geogra  phifai  tongue— octiiirs  most  fre- 
quently in  children.  One  or  more  smooth  red  patches  are  observed 
on  the  dor^nin  of  the  t"nt;"''i  ni'itlier  de|ircsscd  nor  elevated.  The 
patch  spreads  anil  assumes  a  eirenlar  or  oval  outline;  a  border  is 
faintly  or  lieeidedly  yellow,  u.^ually  sli^jhtly  raLsed  aii<l  .sharj)lv  defined. 
The  eireles  may  widen  and  contraet  from  time  to  time  without  symp- 
toms.   The  disease  may  contiinie  for  ninnlhs  or  years. 

Mrcors  Patciik**.—  Mucous  patches  are  multiple  lesions  of  s,\'phili5 
in  the  mucous  membrane  They  have  been  referred  to  in  the  section 
on  Diseases  of  the  Mouth. 

Ulcers  ol  the  Tongae.— Simple  ulcers  follow  long-standing  superfieial 
glossitis.  Tin-  ulcer  is  smooth,  reil,  and  gliizeil  nn  the  surfuitr;  the 
edges  are  callous  anil  inactive,  and  tlie  shape  irregular. 

Dynjii'iitie  iilcern  occur  ini  the  tii>  of  the  dorsum  near  the  tip.  The 
ulcers  are  small  and  superficial,  witliout  definite  shape  or  character, 
except  that  they  arc  red  and  irritable. 

Afihllifim  uln-rx  ure  seen  in  chililren  anil  adults,  and  when  multiple 
are  atteufleil  with  fever.  The  foul  odor  of  the  breath  is  characteristic. 
Single  ulcers  are  usually  due  to  indigestiuti,  or,  in  women,  appear  at 
the  time  of  the  menstrual  How. 

Trauitmtic  tiJeern  from  the  irritation  of  sharp  teeth  may  persist  a 
long  time  if  the  general  health  is  bud.  When  indolent  they  may  be 
mistaken  for  .syphilitic  or  tuberculous  ulcers.  The  rapidity  of  formation, 
the  location  uppusitc  n  rougli  tuoth,  and  the  aliscricc  of  utlicr  signs  of 
syphilis  point  to  the  correct  diagnosis.  Vhaiirre  is  recognized  by  the 
iiiduratinn,  the  circumscribed  character  of  the  lesion,  its  seat  near 
the  tip,  and  its  !issc)ci!ition  with  enlargement  of  the  Iymi)hHtic  glands. 

Tiibi-rriiliiiit  rirrr. — The  tubcrcuhjlis  ulcer  presents  an  uneven, 
pale.  Ilabby  surfaee,  cnvcred  with  ycliuwish-gray,  viscid,  or  cnugulatcd 
mucus.  The  eilges  are  sometimes  sharp  cut,  sometimes  bevelled, 
seldom  elevateil.  There  is  little  surrounding  inlhinnnution.  anil  the 
adjacent  portion^  of  the  tongue  arc  hut  slightly  swollen.  The  borders 
of  the  ulcer  may  be  simnnis,  and  the  shape  nvid  nr  uvuiil,  or  linear. 

In  the  ucighbiirlniiid  of  j h-cr  a  nuiiiber  of  tiny  yellowish-gray  points 

may  be  obscrveil.      The  ulcer  is  painful  and  attended  i)y  salivation. 
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Tuberrfe  bacilli  nre  founil  in  the  .srrapiniKs.  Ulcers  due  to  hiprnt  are 
a\*n  seen  upon  the  tongue. 

Modes. — N(«lulfs  in  the  tongue  are  always  tiihemilnus  or  8,\i>hilitic. 

CjsU. — Vurioiis  c^stM  wi-ur  in  the  toiiguf.  Mucous  c.vsts  anil  blood 
Cj'sts  arc  the  most  comintm.  CysHi-ercus  ceflulosw  anA  the  frhi mirarnta 
occur  rarely,  lintiiila  is  a  cyst  iiiiilcrnejitli  the  tongue  that  muses 
SHfTfTinu    fnim    tnechanieal    obstruction.      It    is    easy    of    recognition. 

Parasitic  Disease. — Thrush  i>  the  must  couiniou.  Olier  infeetioris 
of  the  mouth  usually  extemi  to  the  tongue. 

Appeaiance  of  the  Tongue. — I'or  convenience,  the  clnssifieHtion  of 
I>kkiiisi»n  as  to  the  iippearance  of  the  tongue  in  di.sease  may  be 
utilized, 

1.  Thr  Stipi'lrd  or  Dottrd  Toiiffiu^.—TUi^  t(inj,'iie  is  moist  and  dotted 
with  little  white  jxtint.s.  due  to  all  exti-ws  of  white  epithelium  on  the 
papilla-.  It  iH  u.><ually  seen  in  persons  in  poor  heidlh  nithout  fever  or 
^rave  constitutional  disease. 

2.  The  Dry,  Sliiiplfil  Tmii/uf.—'VWtf.  \>  fonnil  in  mildly  iiciite  liiseiisc, 
or  ill  rases  in  which  the  constitutional  ilisturhance  is  more  marked. 

3.  The  Stippled  mill  Cnatn!  Tuntjite. — I'atient.-i  in  whom  this  is  found 
are  very  fr«iueiitly  the  Muhjeets  of  acute  constitutioind  atfeetions, 
Fever  is  fre(|uentl\-  present, 

■I.  The  Ciialrd  7ViHji*f.— There  is  exeess  of  while  epithehnni  on  the 
papilla-,  and  the  coating  is  contiiiuuus.  The  intervals  hetwi'cn  the 
papillie  are  more  eonitni)rily  lillecl  with  ejiitheliiini  and  accidental 
matters  than  in  the  preceding  types.  It  iii  seen  in  acute  febrile  rlis- 
ea»es,  whether  dry  or  moi.st.  It  is  a.ssociated  with  ji  (jrciit  fic(frec 
of  prostration  and  pyrt-xia.  while  the  saliva  is  absent  in  the  larger 
proportion  of  eases. 

5.  The  Slraicbrrrij  Tongue. — The  tongue  is  coated  iiml  injectcti; 
the  fungiform  papilla-  shine  through  the  coat,  particularly  at  the  tip 
ami  edges.  It  is  the  tiuignc  of  .scarlet  fe\cr,  lint  tn)i\  be  seen  in 
any  acute  febrile  disorder.  In  scarlet  fever,  however,  it  appears  by 
the  .second  or  third  ilay— most  marked  iifler  the  si-coiid.  Pyrexia 
is  common  in  this  class, 

B.  The  I'laster  Tringur-  \  thick,  nniform  cout,  edges  abrupt  and 
Striking,  covers  the  tongue.  Tin-  papillie  iireeiongiited  and  the  iritcrxals 
crowded  with  acH^umulations.  It  is  the  tiinj;ne  of  acute  febrile  disea.sc. 
Fever  Ls  marketl,  prostrali<in  n  eonmion  attendiinl  and  saliva  delieient. 
Each  successive  tongue  group  described  hy  I  )ickinsoii  has  been  attemlcH 
by  more  fever,  greater  exhaustion,  and  less  .saliva  than  the  preceding 
group,  uud  in  each  the  tongue  bcci.ines  more  and  more  furred. 

7.  The  Furred  or  Skiififjii  T'liif/iir.-  When  llie  torjgne  is  moist,  the 
papillie  are  greatly  elongat-eil  and  curnposed  nitislly  of  horny  epithelium. 
The  appearance  is  the  same  as  if  the  tongue  were  dry.  It  is  .seen 
most  commonly  in  old  age.  The  ilry,  fnrreii.  or  .shaggy  toTigue  nmy 
succeed  the  dotted  tongue  or  the  coated  tongue  in  the  course  of 
ailvimcing  diM^se.      It  is  the  result  of  diseasi'  and  lack  of  moisture, 
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ihe  saliva  being  deficient;  it  indicates  that  there  has  been  fever,  and 
that  possibly  but  little  fuod  was  taken.  The  moist,  furred  tongue  is 
not  3o  common  as  the  latter. 

8.  Tkelncniafed,  Dry,  Brown  Tongw. — Over  the  surface  of  the  tongue 
there  is  a  dry,  thick,  felted  coat,  which  ia  continuous  and  dips  down 
lietwwri  the  papilhc.  In  the  course  of  fevers  it  is  the  outcome  of  a 
preceding  condition,  the  coated  tongue,  and  is  indicative  of  the  infectious 
fevers  with  high  temperature,  but  may  be  seen  in  ciiudilions  of  low 
temperature,  as  cancer,  phthisis,  chronic  nepliritis,  and  chronic  nervous 
diseases.  There  is  much  depression  or  prostration  a.iaociated  with  it, 
and  there  is  absence  of  saliva.  If  the  patients  with  a  dry,  brown  tongue 
recover,  the  latter  retrogresses  to  the  furred  or  incrusted  tongue, 
which  ill  turn  ix-coinos  bare  gradually,  at  first  in  small  layers. 

9.  The  Red.  Dri/  Tongue.—'Vh'is  indicates  a  more  serious  condition 
ujtually  than  the  dry  and  brown.  It  is  the  tongue  of  chronic  wasting 
diseases.  It  occurs  in  the  later  stages  of  phthisis,  and  like  the  raw- 
beef  tongue,  is  associated  with  fi>sentery  and  liver  abscess.  There 
may  be  fever.  It  is  in  a  measure  the  tongue  of  chronic  diarrhea.  The 
tongue  is  shrunken,  red,  poli-shed,  and  smooth.  The  papillae  have 
disappeiired,  and  the  epithelium  is  stripped  olf  in  patches.  It  may  be 
associated  with  aphthie. 

10.  Red  and  Membranous. — There  is  a  membrane  upon  the  dorsum, 
otherwise  it  is  like  the  red,  dry  tongue. 

11.  Cyaniixis,  iit  Venous  C'lngrstiim  of  ihr  Timi/ut: — The  tongue  is  of 
a  bluish  or  purplish  color,  the  surface  is  smooth  and  wet,  and  the 
papillte  are  almost  indistinguishable.  It  is  not  confined  to  organic 
heart  disease  or  cyanosis.  It  is  of  quite  fre(|uent  occurrence  in  conditions 
associated  with  albuminuria.  With  the  venous  congestion  in  the 
albuminuric  cases  there  is  always  a  superabundance  of  deep  epithelium. 
When  tlie  -surface  is  examined  it  looks  as  if  the  papillie  were  fused 
together  and  overlaid  by  a  moilerate  coat. 

The  Tongue  in  Relation  to  Diseases  of  the  Alimentary  Canal.— We 
assDciiiie  the  clean,  rcil  tmigue,  with  or  without  exi'oriatjons  and 
irritated  papilla',  to  gastric  hj-peracidity;  a  furred  tongue,  to  anacidity 
with  myasthenia.  Some  forms  of  constipation  are  often  connected 
with  changes  in  the  tongue,  liut  sucli  cuniicetion  is  ntit  constant.  A 
dry  tongue  is  well-known  to  occur  in  acute  obstruction,  and  is  due  to 
deficiency  of  salivarj  seiTctiiin.  In  chriuiJc  i)bslrnclion,  unless  there 
is  constitutional  disturbance,  the  tongue  will  not  change.  In  diarrhea 
all  conditions  of  dryness,  furring,  ami  incrustation  are  observed.  The 
absence  of  saliva,  dehydration,  and  pyrexia  help  the  desiccation.  In 
diarrhea,  therefore,  ihc  change  in  the  appearance  of  the  tongue  is  more 
marked  tliun  in  iiii\  other  disease. 

The  Tongue  in  Prognosis  and  Treatment.  The  condition  of  the  tongue 
is  due  ver\'  largely  In  four  ••liites — dehydralion,  exhaustion,  pyrexia, 
and  local  conditions  about  the  mouth.  The  degree  of  fever,  the  state 
of  the  ner\ous  system,  the  maintenance  or  abeyance  of  secretions, 
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and  the  failure  of  vitality  are  indicated  hy  the  condition  of  the  tongue. 
ITic  return  of  moisture,  the  disapiK-iiruiitT  of  fur,  and  the  subsidence 
of  tremor  indicate  that  these  conditions  arc  subsiding.  The  persistence 
«iid  increase  of  these  signs  show  that  the  imtient  is  worse.  The  tongue 
sddom  points  to  solitary  organs  or  isolated  disorders,  but  is  a  gauge  of 
the  effects  of  di.seiwe  upon  the  system.  A.^  to  indications  for  treatment, 
the  dryness,  the  furring,  and  incrustation  ure  connected  with  link  of 
saliva.  Such  lessened  secretion  of  salivn,  as  well  a-s  other  digestive 
secretions,  is  followed  by  loss  of  appetite  and  impairment  of  digestion. 
Hence,  liquid  food  and  stimulants  arc  to  be  used.  The  dry  and  brown 
tongue  i»  of  serious  prognostic  omen  in  all  conditions.  While  it  may 
he  due  to  want  of  saliva  alone,  it  also  occurs  as  a  part  of  the  failure  of 
nutrition  in  hectii^  fever,  .in ppn ration,  and  other  eomlitioiis.  It  is  an 
indication  for  the  use  of  tonics,  stimulants,  and  liquid  am!  highly  nutri- 
tious food.  The  weak  pulse  does  not  more  surely  tell  of  an  asthenic 
tendency  than  the  red,  dry,  and  polished  tongue. 


THE  FAUCES   AND  PHARYNX 

Method  ot  Examination.— The  unaided  eye  is  sufficient,  the  throat 
beinj;  ilhuniiiiited  as,  in  the  esaniiinttioii  of  the  lnr\n.\.  The  mouth 
should  be  opened  as  niile  as  is  (-{jusisfent  with  comfort.  The  tongue 
is  presscil  out  of  the  way  by  the  use  of  a  tongue  dcjiressor,  preferably 
the  cheap  wooden  ones  which  are  thrown  away  after  each  examination. 
The  patient  should  breathe  decjily  and  quietly  as  the  tongue,  if  rigid, 
relaxes  upon  dwp  iiisjuration.  Sometimes  the  fauces  can  be  examined 
if  the  tongue  is  protruded  and  held  with  a  soft  napkin  between  the 
finger  and  thumb  by  the  patient. 

Inspection.— In  examining  the  fauces  and  pharynx,  oKservation  is 
made  of  the  color  of  the  pHrts,  the  appearance  uf  the  mucous  membrane 
and  its  glands,  the  appcsLrance  and  position  of  the  uvula,  the  size  of 
the  tonsils,  the  character  of  the  secretions  on  the  pharynx,  and  the 
presence  or  absence  of  swellings  and  abnormal  exudations. 

Odor  of  the  Breath.— In  folliculnr  tonsillitis  the  breuih  has  a  peculiar 
intense  and  fetid  iwior.  There  is  also  felor  of  the  breath  in  cancer  and 
syphilis.  This  symptom  may  be  of  diagnostic  significance  in  distin- 
guishing cancer  from  tuberculosis. 

Color  of  the  Mucous  Membrane.-  The  cijlor  of  the  mucous  membrane 
is  generally  dark  retl.  In  the  acute  form.s  of  jiharyngitis  it  is  bright 
red.  In  cases  of  heart  disease,  when  there  is  cyanosis,  the  veins  are 
eongesteii  and  the  surface  dusky.  In  oljstruction  of  the  superior  vena 
cava  by  tumor  there  is  a  cyanotic  hue  of  the  surface  of  the  pharyiux. 

Appearance  of  the  Surface, — The  capillary  vessels  may  |>ulsate  in 
aortic  regurgitation.  Pulsation  .of  the  internal  carotid  may  be  seen 
if  an  aneurism  or  aortic  regurgitation  is  ]ircscnt.  IJKh ding- points  may 
be  seen  over  the  siipface  of  the  pharynx,  the  discharges  of  bluml  from 
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wWh  mnV  •fWfMlml*'  {mhtunmry  IwifKirrhnKP.  TTic  t.lood  may  be  swal- 
JHlcwl  Hm  llwH  firtiiilfil,  immI  Ii<-hc«-  (tiLitric  licnrnrrhajte  U  simulated 
it  hi  'rfl""  'I'C  <"  H*l*'PMi)(l  vi'dirtBtiorK  ill  the  nwopharynx.  In  chronic 
((Iwri-HtfKU  III"  irwirilirimo  U  dry,  Ihtr  Klniirltt  arc  promim-nt.  am)  the 
Mcfi'llxii  vlw'lit,  I'rttJc'llfHi  fitrwunl  of  flii'  im^imor  wall  niiiv  be  due 
III  n  llniitliKl  mt'iit  lit I'll  iir  I'lii'ii-i  cif  the  viTtfbrH-. 

IttlllHUIIII.  Tlf  i'Mi(il|riii  i,f  i>i'iirliiliiiii  ur  iiu-ii,slcs  is  also  sei-n  in  the 
jillflU  11*1  Hill!  lilt' |iII|iI|Im>i  mill  liiinlllli'mirviirinlH  arc  frequently  <,bstTvcd 
ill   lllill   >'lliiiilliiii 

tM"«iHMiiit.     NitomUon      I'ltrnnitioii  nf  tin-  soft  palate  is  usuallv 

|||t<  M'llllll   III   K  )illlll'< 

htlUculil  UlninMlWt.  Smiill  :.ii|ieHiciul  ulttrs  i-orrcsponding  to  the 
fltlllrlw  wwy  \\v  «Wh  iivvr  tlie  piwHTiur  w«ll  of  the  phnrjnx.  They 
(«H'llf  Itl  I'llhinli'  iflUH'li.  iiliil  (ih-  lUie  ti.  indamniitlioii  of  the  folliejei 
tit  ililillllitli,  hIivI^  '<ii'*>iiitiir\  111  iiifeetiiHis  imuvsM-s  air-  st>n»-iiii>cs 
WWli  n»  III  Ijjiht'til  f«'\»f,  \\\  (In-  smmttary  stape  of  syphilid,  smafl 
|hml»*'  Utt'l  Iwil"!*'"  «livr?i  aiv  myh  oh  ihe  |)«<«.ti-nor  wjJI  tij  the  [dtaf^-az 
Wi\\  WW  lltt>  imIxIiv  \tm>ntK  t**^^'^**^  okf^'  i^vser\-e<]  ai  the  »me  ri^. 
(t»t  t^ltl>  '•'W  iW  )JM('>tv\.  Wl  hU>  ill  the  motilh.  In  the  \miuy  st^t 
ib-^-)!  «l»vH«,  t«»llo««t  l\>  wit^,  «rv  »vn  on  the  }M*4rfinr  wwBvt  ^e 
^^|H^^^^^  ,Mtl»>«wK  >'«■  *K*>i»,v  .J  (wn  rwHif*^  it  protwlJe  ihM  tl 
y»i»^'**thwv«  »h'  »vf  ^,^>hilitv  iNKpw,  wwttbrlr?*  .tihcr  o-idrtns  «i 
sill*-**  rt^ftlM  h»  **«*  '«o'«h\l  t>tf»'#e  r-^faMt^ting;  «  t.tiai:i»iii& 

^tilWlkMili  Www      IVw  •«•  i*T>npaUr  in  Jnpr.  kat<e  a 
(>.viv^  vn\  nw  »'\»W''**i'A>  |>j>HtfMA.    1"Vj  «v  As^viMM  «s& 

VlIMM-     ^>»V».vt  ^'I  l>ie  f^^*\  e*  war,  and  v 

>^li  M  tW  fA»'r"«t\    1  rt*-  *»'  -«*i:«rnii  nttj-  •«r7>r  n-  iv-suBm.  in! 
mwi  rtir*>»»lv>i(v    twT»h-«^     "ftii  ai»  miwe-  mud  tI«»~  :^ 

i«.  it  >w%*t\,   .-.S.V  -^   f^hwr ivnas     Tte  II".— »■-■   «   q^^n   «• 

^IV  4^'«w^     ->•    *>M>ttl    nn   nnut.  aiie    nunnr   tita   ti» 
*N>nwt   f«i    rt*«»«^       Tli»-  iai»-    Mae-    ii«n«aj«n-    n 
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acute  nephritis,  ami  ulso  idiopatliu-iilly.  It  may  hn-omr  so  enlHr^t'd 
as  to  interfere  with  swallowing  ami  hrealhiiig.  In  ail((iti<)ii  To  ihe 
COHStJiiit  t-otigh  wliich  it  anises  lliiTV  itiu.v  lie  dyspneii  and  rqtfalfd 
attack!)  of  choking.    Hfoiorrhagio  infarcts  may  also  take  place  in  the 

The  Tonsils. — The  entire  siirfaec  of  the  tonsils  can  be  seen  by 
ordiiuiry  iii.^iK-ciion.  If  enlarct'd,  the  posterior  nurfare  cniiJiu)  he 
seen,  although  »  better  view  insy  Ik-  r>l)tninetl  by  euusinj;  tlie  patient 
to  say  "ah,"  dijring.whiehthey  are  brought  forward  to  the  hght.  They 
arc  pathologieiilly  of  iiniih  iiiiportaiice.  The  crypts  of  t)ie  fuMicIes 
open  on  the  surfac-e,  and  in  disease  are  visible.  The  tissues  and  gland 
fullieb's  im-  liable  to  infiuninmtioiin  whieh  may  result  in  the  entrance 
of  pathogenic  bacteria  into  the  system. 

Acute  Enlargement. — The  tonsils  becnme  enlarged;  the  swelling 
takes  place  rapidly  in  the  acute  form.  They  may  be  ainijily  enliirged 
and  the  covering  membrane  intensely  re<].  In  other  forma  of  inflnmma- 
lioii  the  surface  miiy  bedotletl  over  with  while  points,  due  to  cMidation 
from  the  follicle,  and  may  be  coverc<l  with  a  white  or  grayish  membrane. 
Chnmic  Enlargement. — The  tonsils  are  enhirgeil  when  then-  is  gerund 
hyperplasia  of  llie  lymphatic  stnictures.  llepeated  attacks  of  inHani- 
mation  cunse  chronic  enlargement  of  the  loii.sils.  They  are  enliirgeil 
sometimes  tu  a  great  degree,  tilling  almost  entirely  the  lumen  of  the 
faiicvs.  The  siirfiur  is  irregular  and  nm\  lie  scarred.  The  mouth 
of  the  follicles  may  be  dilated.  Mouth-breathing  is  present.  The 
tonsils  may  I>e  the  .'^eat  of  mrcunin  and  tuhrrnilmin. 

Ukara. — Tuberculous  ulceration  is  rare.  I>ifp  ulcers  on  both  surfuces 
are  usually  syphililic.  though  a  snj)erHcial  ulceration  occurs  in  those 
rurc  cases  of  tonsillar  chancre.  An  irregular  ^prcadirig  ulcer  wilh  fetor 
iind  aanious  discharge  is  usually  cancerous.  The  lymph  no<IeB  are 
■^nbrgcil, 

SsudatiODS, — Kxudations  on  the  tonsils  are  due  to  di]>lithcriu.  to  a 
slreplo'turie  infection,  to  llii'  iiifliunniiilion  which  aireuds  scarlatina 
or  which  arises  secondarily  to  oiher  inl'cclions  diseases,  unii  to  fungi. 
In  healthy  persons  the  foul-smelling  plugs  which  block  the  tonsillar 
crypts  are  found  to  be  miide  up  of  ]His  cells,  broken-down  epirbelinni, 
Wteriii,  and  I^piofhri.r  hurrnlin. 

THE  ESOPHAGUS 

Stiffnens  of  the  neck  is  seen  in  iiciile  iullarujiiiitiori  of  the  esophagus 
"I  ]»ricM)]iliageal  abscess,  and  in  traumatism. 

iV-  r^paiiinili'iri  in  discasi's  of  the  csnplnigu>  is  fli.-iriii-leri.stic.  It 
"  Usually  a  glairy  mncus,  nftcii  frothy  or  viscid.  It  is  iiot  coughed 
%  hut  after  welling  into  the  |iliiirynx  i.s  hawked  up.  It  ir%  ahuniiant 
"I  Hcute  and  r-hronic  inflainmiition  giiiil  in  ciinc«T, 

Remon'ha{;e  from  the  Esophagus.— Hemorrhage  from  the  esophagus 
*ciirs  from  varicosity  of  the  veins  iil  the  lower  portion  of  the  gullet. 
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It  may  owur  in  iM  people,  or  at  any  ape  in  cirrhosis  of  the  liver.  In 
h«nif>rrliii(ce  from  tlie  esophagus  \\w  hlood  is  usually  bright  in  color, 
has  not  Ijwii  Hctcd  itn  hy  an  acid,  as  in  hcmateniesia,  and  is,  therefore, 
iiikniine  in  rcnclion,  and  is  nut  di.sch.irgod  )iy  vonutiTig.  althini^li 
voniituig  may  ortnir  iifler  thf  blood  b  poured  out.  In  a  grave  case  of 
purpura  under  the  care  of  the  writer,  hemorrhage  took  place  from  the 
lower  end  of  the  esophagus.  Small  hleeilings  from  the  esophagus  are 
usually  indicative  of  cancer,  especially  if,  in  addition  to  the  hemorrhage, 
there  are  present  the  symiitoius  of  ocehisiori.  Hemorrhage  m«y  also 
be  due  to  foreign  bodies,  trauma,  and  ulceration. 

Emadalion  is  the  most  characteristic  general  symptom  of  esophag:eal 
disease.  It  is,  of  course,  more  striking  in  cancer,  but  occurs  to  a 
moileratc  degree  in  all  forms  of  stricture. 

Fct'jr  of  flic  firi'iith  iiUerids  dilatation  of  the  esophagus. 

Emphyanna  of  the  nubculaneova  comieclifc  tissue  should  always  lead 
to  investigation  of  the  esophagus.  Usually  it  is  found  to  have  be«Q 
pre(«dc(l  by  pronounced  symptoms  of  di.sease  of  the  esophagus.  In 
rare  cases  ulcerntion  of  the  esophagus  may  progress  witlinnt  .\\mptoras, 
and  extend  into  the  air  passages.  The  passage  of  air  through  the 
fistulous  commnnieation  causes  subcutaneous  emphysema.  It  is  of 
frequent  occurrence  wlien  foreign  bodies  lodge  in  the  gullet. 

PhyaicaJ  Exaniination. — Kxaniinatiun  of  the  esophagus  is  niafle  by 
iiiMpcctiDii  mill  luiscuHiitioii,  and  by  rueiins  of  palpation  with  or  without 
a  bougie.  In.s[>ectioi!  can  be  matle  with  the  esophagoscope,  for  with 
this  instrumeril  it  is  possible  to  stuily  the  condition  of  the  mucous  mem- 
brane, to  locate  strictures  and  dilatntions,  to  excise  pieces  of  ulcerated 
tissue  for  niicrosii)pie  examination,  and  to  locate  and  frequently  remove 
foreign  bodies, 

Auscultation.  .Viiscultation  of  the  esophagus,  while  the  patient  is 
swallowing  Huids,  imrinully  reveids  two  sounds.  One  occurs  after  the 
patient  swallows,  and  has  no  clinical  significance.  The  .second  is  heard 
normally  after  an  iiittTval  of  about  six  secoruis,  and  is  due  lo  the 
cnnlitiction  of  the  esophageal  muscle  forcing  the  fluid  onward  through 
the  cardin.  Tins  .sound  is  delayed  or  entirely  absent  in  stenosis  of  ttic 
cardia  or  when  obstruction  along  the  course  of  the  esophagus  has  caused 
great  rehi\atioii  of  the  wall  above.  The  proper  points  for  auseultation 
are  to  the  left  of  llic  ninth  or  tenth  diTsal  vertebra,  or  to  the  left  of 
the  tip  of  tlic  ciisiforin  carlihigc. 

Palpation.  The  eso]>liagus  behiml  the  trachea  in  the  neck  may  he 
palpated  when  ii  i.<  ciilargeii,  as  in  ll^lscl■^s  and  in  cases  of  divertictiluin 
of  tlie  up|»er  jMinion  of  the  tube.  It  may  be  possible  by  pressure  to 
empty  the  contents  of  a  divert ieuhini  into  the  esophagus,  and  thus 
to  cause  the  disappearance  of  the  palpable  mass. 

Percuwion.—  IVrcusMon  of  the  neck,  or  along  the  spine,  in  cases  of 
saccuhUrtl  diverticulum.  ^h^lW3  a  localized  dulness,  which  is  often 
abstMit  «hen  the  sac  is  empty. 
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X-ny. — ^The  Rontgen  rays  may  be  used  with  success  to  demonstrate 
the  presence  of  dilatation  above  the  stricture,  and,  more  especially, 
sacculated  diverticula  in  the  lower  portion.  When  empty,  the  sac  gives 
a  bright  area;  when  filled  with  bismuth  or  other  metallic  solutions,  it 
gives  a  deep  shadow  of  regular  outline, 

SomuBnf.— TTie  normal  constriction  of  the  esophagus  is  situated 
nearly  opposite  the  fourth  dorsal  vertebra,  ten  inches  from  the  teeth. 
If  dysphagia  is  due  to  paralysis  or  spasm  of  the  esophagus,  the  bougie 
can  UBually  be  passed  with  ease.  If,  on  the  other  hand,  it  is  due  to 
organic  disease,  an  obstruction  will  be  found,  which  is  generally  in 
the  upper  half  of  the  esophagus.  If  near  the  pharynx,  the  obstruc- 
tion is  due  to  cicatricial  stricture.  If  the  obstruction  is  encountered 
nine  inches  from  the  teeth  or  about  the  position  of  the  bronchus,  it  is 
usually  due  to  cancer.  The  bougie  should  not  under  any  circumstances 
be  passed  if  there  are  grounds  for  believing  there  is  an  aneurism. 
Fatal  rupture  has  followed  its  passage  under  such  circumstances. 

Blatltod  of  Exuninatlon. — The  patient  should  be  seated  with  the  head 
thrown  back  sufficiently  far  to  make  the  passage  from  the  pharynx 
to  the  esophagus  almost  continuous.  The  operator  may  stand  behind 
or  in  front  of  the  patient.  The  bougie,  held  like  a  pen,  should  be 
passed  through  the  pharj'nx,  guided  by  the  fingers,  close  to  its  posterior 
wall.  But  little  force  should  be  used.  It  should  be  passed  slowly,  for 
then  the  gagging  will  soon  be  overcome.  The  bougie  shouUl  be  warmed 
and  oiled  before  it  is  introduced.  The  handle  should  be  flexible  whale- 
bone, and  the  bulb  olive-shaped.  The  stomach-tube  is  a  sufficiently 
accurate  sound  for  ordinary  purposes. 


CHAPTER   XVn 
EXAMINATION'  OF  THE  NERVOUS  SYSTEM 

General  Coiisidenition.-Th^  nervous  sx-stem  is  composed  of  two 
parts,  the  c-eri-brospmal  an.t  sympaUietk-.  Thmugh  these  parts  evorv 
function  and  act  of  th«  ho.K.  whether  voluntitrv  or  iiivohuitdrO, 
conscious  or  um-onscious.  is  dircrtl.v  controlled  so  that  the  integrity 
of  the  (rntral  nervniis  system  is  rieecssiiry  in  nnler  to  jxTfopm  properiy 
the  varions  functions  hikJ  lutions  of  life.  Tlie  i-cR-hrospitidl  system 
cnnen-ates  the  skeletal  muscles.  The  s\ nipnt^lift"'  l«>rtion  conveys 
impulses  to  and  fronuhetlKirjicic  and  abdominal  orfrmisitlie  involuntary 
niuscles  and  glandular  tissue  thrtmjihunt  the  ho<ly  and  the  heart  muscle. 
Though  the  two  systems  are  iiitiuiately  assticititcd  very  little  is  known 
of  the  pathology  of  the  ilisonlers  of  the  sympathetic  system,  and  still 
less  of  their  clinical  manifestations,  while  the  recognition  of  lesions  in 
the  cerebrospinal  system  has  r«-ached  a  high  degree  of  accuracy. 

The  nervous  system  may  be  regardnl  ijliypinlogically  as  a  rollertion 
of  neurons.  By  neurun  is  nu-iint  a  nerve  cell  and  all  its  pnx-esses  to 
their  ultimate  ramifications.  The  processes  are  of  two  kinds:  tlie 
so-called  dcndnms  which  are  rt-latively  short,  thick,  and  branched, 
and  appear  to  resemble  in  many  re?.pects  the  protoplasm  of  the  nerve 
cell  itself;  and  the  axon,  or  axisH'\liiider.  a  long  slender  process  that 
in  its  course  gives  off  at  intervals  still  more  slender  branches,  the 
collaterals,  which  communicate  with  the  collaterals  of  other  neurons, 
and  at  its  tcnnituition  usually  break  up  into  n  sniall  tuft  of  fibers,  the 
terminal  arlM)rization.  which  ctmneit  either  by  continuity  or  contiguity 
with  the  tendons  of  >oirie  other  piriglion  cell,  or  end  in  the  iieripheral 
muscle  fibers.  At  a  certain  distance  from  the  nerve  cell  the  axon  usually 
becomes  surrounded  by  myelin  .■•llealll^,  and  constitutes  the  nerx-e 
fibers  which  make  up  the  gri-nter  bulk  of  the  central  nervous  system 
(the  white  siibstanie)  and  practiciilly  all  of  the  ]H-riphcral  nervous 
system.  Neurons  with  similar  functions  are  usually  gnnipiii  together, 
the  aggrcgalii)n  of  the  cells  forming  a  nucleus,  anil  of  the  fibers  a  bundle, 
tract,  i)r  system.  The  gray  mnllcr  is  largel\  composed  of  these  gruup;» 
of  ganglion  cells  or  nuclei.  The  axons  convey  impulses  from  the  cell  » 
and  the  ilcndrons  convey  im)iulses  or  nutririienl  to  the  cell.  In  th*? 
cell  itself  these  impulses  are  mtHlified  or  altered  in  vouie  iis  yet  unknown 
manner.  The  functions  of  the  neurons  are  wnsory,  motor,  tniphir, 
and  secretory.  Those  which  have  been  most  accurately  studied  may 
be  divideil  into  the  sen.stiry  neurons,  conveying  impulses  from  the 
pcriphcnil  nervous  system  and  the  moior  neurons,  convc.viiig  impulses 
from  the  tcnlral  nervous  system  to  the  museies. 
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Sensory  Neurons. — Imprrssions  of   touch,  musi'le  sense,  pnin,  hcut, 

and  oo!ii  are  convpypil  hj-  the  ai-nsory  nerves  or  neurons  (dendrons) 

from  ihc  skin,  miisdt-s,  itiiiiiiiis  incrnlirHiies,  teniloiiH,  niiil  juiiitn  nf  all 

the  body  except  tht'  pnrts  supplied  by  the  eniiiiiil  nerves.    The  sensory 

iieuroiis  conuiifnw  ii.s  tjiitile  cor]»iis('Ies.     I-'nun  ihpm  the  dendrons 

pass  through  the  peripheral  nervous  system  to  the  posterior  roots  of 

tbe  spinal  eord,  and  here  each  enters  a  eell  in  the  f:anglia  nf  the  iKisterior 

roots.     From  these  eells  a  fiber  eriierKe.-J  that  for  ii  short  ilistaiKr  is 

ContiniionA  with  the  entering  fiber.  nni\  then  leaves  it  and  continues 

along  the  posterior  rtiot  t)f  llitr  spinal  ('i)rd,  here  it  divides  into  two 

branches,  an  aseending  and  a.  descending  branch,     Of  the  function 

of  the  Idtter  nothiTig  certain  Is  known.    Some  of  the  ascending  hranclies 

pass  into  the  lateral  posterior  eoluinii  illurdach)  mid  at  a  higher  level 

into  the  median  posterior  rolnmn  ((ioll^    Thi>se  entering  the  cord  in 

tbc  upper  dorsal  and  wrvical  regions,  however,  continue  in  the  lateral 

postetior  column.    Uoth  columns  end  in  the  nucleus  cuneatus  and  the 

nucleus  gracilis  respectively.      These  two  groujis  of  fibers  probably 

onjy  convey  tactile  an<l   muscular   seiisation.s.     The  fil»ers  conveying 

pain  and  temitemliire  sensiilions  apparently  puss  up  the  cord  through 

lilt  central  gray  matter,  but  their  central  terminations  are  not  yet 

definitely  known.     From  the  ganglion  eells  in  the  two  nuclei  in  the 

mwiulla,  axis-cylinders  arise  thiit  pass  towanl  the  brain  and  form  a 

mass  of  fibers  known  as  the  fillet.     They  orciip\  the  central  regions  of 

thp  |)ons  in  its  ptwterior  part,  but  anteriorly  they  spreail   gradually 

out  until  they  form  a  narrow  hand,  placeil    horizontally,  just    below 

thtRTtty  matter  summndiiig  the  a'|iicduc1  of  Sylvius.    They  then  enter 

the  tegmentum  of  the  cms.  and  the  majority  lose  themselves  in  the 

v^itriil  nncleu.>  of  Ihe  optii'  thalamus.     They  cmistitute  the  second 

clifliii  of  sensory  neurons.    It  is  probable  that  from  the  optic  thalamus, 

and  from  the  other  nuclei  in  which  perha|is  fibers  of  the  fillet  terminate. 

Other  asis-eylinders  arise  which  pass  through  the  corona  nuiJata  to 

wf  sensory  areas  in  the  cortex.    These  sensop,'  areas  will  be  discu.'Lsed 

"1  inflection  with  the  cortical  lociili/ation. 

'Wructive  lesions  in  the  peripheral  sensory  nerves  priwhiee  total 
*iP3thesia  of  the  part  snp]ilri'd.  Partial  lesions  may  produce  partial 
^lesthesia  or  even  dissociation  of  sensation.  Irritative  lesions  of  the 
I^lfhend  nerves  produce  .-severe  ])ain,  iisnally  referred  to  the  part 
'Applied  by  the  nerve,  and  there  iirc  also  sensitive  points  iir  general 
ten(ifrne-,-w  over  the  nerve  trunk.  Cerlain  forms  of  irritiitive  lesion 
I'ftKJijiX'  partial  alterntion  of  sensation,  winch  is  usually  spoken  of  as 
P'te.stlipsia  (9.  v.).  Trophic  changes  in  the  skin  often  occur.  Destruc- 
'"■'i-' lesions  of  the  imsterinr  root-,  also  produci-  tiital  anesthesia.  If  the 
'^lon  is  on  the  peripheral  side  of  the  ganglion,  there  are  in  addition 
''"phie  change.s  in  the  part  suppEied.  [^■siun  nf  the  ganglinn  itielf 
"Stally  produces  anesthesia  and  trophic  changes,  if  cuniplete;  if  partial. 
'he  sj-mptoms  are  variable.  In  some  cases  herpes  zoster  along  the 
™urse  of  the  nerve  has  been  observed.    Irritative  lesions  of  the  posterior 
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ront^  firttti'tf^  fdlKiirant  pafn;*  in  tlK-  Timhi,  or  a  ftvltog  tjt  < 
in  itir.  tnirik.  'Hfy  may  jiiIv>  t>e  the  rait-if^  <rf  viMvral  criso.  DcMrae^ 
t)vR  f«?nfrtin  rif  Uw  prnb^rr  n>ltiR)iw  n^  the  ^nal  cord  produce  more 
nt  \fm  Wti\»^  mnr^ltH^a  aiwl  lowi  rif  the  mwiple  sense.  As  •  result  of 
Ih^  inlter  thrr?  ih  NtaxJA.  Txi«i'»Tis  fA  either  of  the  two  mitral  8en90f>- 
tiMirimn  iirnfliif-r  vnrUiUa  fonrm  nt  anesthesia.  deperidinK  upon  their 
nlvtil.  Acfifiiifift  to  mir  kiMmle<lg>e  nf  ihii  »ul)jVi,  dfsinictive 
\fwmn,  wirh  as  hntwrrUagv  in  i)ig  prmteritir  portion  of  the  posterior 
lliiil*  "f  llie  iiiterriiil  (-M|tT»ilc.  or  ^lentnidive  lesions  of  the  optic  thalamus 
arf  iinifnlly  Droocintcd  with  hpiiiiiiimthesin  on  tti«  opposite  side  of  the 
lio«|,v.  At  fintc*  tactile  wnsc  is  preserved  and  only  the  pain  sense  is 
Imt;  at  n  rule,  however,  all  rorniN  of  sensation  are  more  or  less 
alTe'tfsl. 

Motor  Nonroiui.  'Hie  motor  neurons  ronHst  of  two  groups,  the 
rTiilnil  or  ii|)|wr,  iitid  [HTi|ilirr»l  i>r  lower  neurons.  The  centra]  motor 
tM-<ihiti%  I'oiiiiitrri'e  in  I  lie  motor  [lortioii  of  the  cortex.  They  then  pass 
tliroiiuli  Ihi-  corontt  niilinta  to  tin-  iiilcniiil  ttipsiile,  where  lliev  form  a 
liirtii-  Kiiiiil  of  (IIhts  orciipyinK  the  knee  and  the  anterior  two-thirds 
of  llir  iioBtrrinr  liinh.  The  fibcr.H  For  ihp  lace  occupy  the  knee  and 
imtrrinr  thinl  of  thin  portion.  Next  come  the  fibers  for  the  arm,  then 
ihonr-  for  Ihr  li'K,  mid,  limdly,  the  fibers  for  the  trunk.  From  the  intcrnjil 
Mipnuli'  the  liliiTN  |wi^s  into  tht-  cnini  ccrchri,  where  llicy  lie  beneath 
tlie  nnlindintiii  piitcni.  orcupyinj;  aliont  the  inidilli'  of  each  cms.  Tlic 
(Ibrrw  for  the  fiice  mid  rnuiinl  nerves  lie  iiitcriml  to  those  for  the 
exIrciTillie/i  arid  trunk.  I'rnin  here  they  pjiss  to  the  ventral  portion 
of  Ihe  poim,  where  tlic.\  nn-  broken  u|>  into  small  bundles  by  the 
(■■Rociitfjon  of  fibers  of  the  two  eerebellar  hemispheres.  Tliese  reunite 
and  form  ihe  |iyritniid-<  in  the  anterior  portion  of  the  medulla,  which 
decii;>iiite  ill  the  tir-(t  ivrviciil  si'suieiit  and  pass  down  the  cord  as  the 
Inleriil  {ivriiiniclid  columns.  .\  few  of  the  otiicr  fibers,  however,  do  not 
dci'U"(Hc  (It  this  time,  bnl  puvs  downwani  in  the  direct  pyramidal 
colutmi^  wliiih  ditiis.>;ite  lliroi>t;h  the  anienor  eonimiNSure  of  the  cord 
111  lower  IcxtIh,  The  fii«-rs  for  the  i-rnniHl  ner\fs  decussate,  as  a  rule, 
ill  tlie  nei|ihborln>oil  of  the  lUK-Kn  for  these  nerves.  The  fibers  for  the 
octilomolor  ner\r?<  di'eu>salc  in  the  lejrnientuni  and  the  nuclei  around 
the  n<)iu>hu't  of  Sylvius^.  11>e  filicr?;  for  the  facial  deeii>saie  in  the 
nuterior  |«>rtion  of  the  i>ons,  Fmin  thU  jioini  dov* iiwarxl  fillers  arc  co«i- 
tiniinll^'  cfivwiiun  the  nu<dian  raphi'  to  the  nuclei  of  the  \'anous  motor 
i^aiiinl  uor\i^  nulil  ttw  ntotian  iWussai ion— thai  is,  in  the  firsJ  crrvnl 
wvmeut.  It  follow^,  ihencfon'.  that  if  .1  Ic>ti'n  occurs  in  such  a  pi'MiMn 
that  it  alTci'ts  the  liK-rs  of  one  of  tttc  cranial  nrt^-e-t  afirr  tbry  htvt 
chvi^ol  thi-  moili»)t  line,  at  the  same  linie  jnvohnni;  the  uaderDssand 
m»er>  of  the  p^ramidN  *f  >»I1  Have  the  st-ndnnDe  known  as  awsaej 
)>Anil>-sis  that  in.  the  mu)«Hes  supptinj  b^  ihr  aUrrted  enu»d  aowi  1 
will  he  )\aral>';reil  iW  the  sanie  skie  as  the  lesion,  atvl  il>e  nst  of  ihe  ' 
Kvli  on  the  oi*ivv.itc  m.Ic  'S<-e  Lesions  of  ihe  t'ruiia]  Nen-es^.  Titr 
pMi)>hcT»l  m>?tor  ric»ti\w>s  oomnaeiKf  in  the  itU*  trf  ibe  anterior  cvmaa 
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EXAMISATJOS  OF  THE  NBRVOVS  SYSTEM 

of  the  spinal  cord,  passing  out  throu|;li  the  anterior  roots,  and  reach 
the  muscles  through  the  peripheral  nerves. 

n»e  functions  of  these  two  sets  of  neurons  are  not  identieal.  The 
centra!  motor  neurons  convey  impulses  from  the  cortex  to  the  cells  of 
the  anterior  eomim,  hy  which  the  latttr  are  stimuliitcd  to  produce 
muscular  movement.  At  the  same  time  they  seem  to  possess  an 
inhihitory  influence  by  means  of  some  constant  activity,  so  that  while 
they  arc  intact  tlio  reflexes  are  rcstraiuctl  and  the  muscles  do  not 
become  spastic.  Upon  the  nutrition  of  the  muscles  they  a|ipnreiitly 
have  no  influence  whatever,  or  at  least  act  only  ijidirci'tJy  hy  causing 
paralysis.  The  peripheral  motor  neurons  control  directly  muscular 
acti\'ity.  IJy  their  continuous  action  they  maintain  muscle  tonus,  and 
when  unrest raiu*ti  hy  the  influence  of  the  upper  neurons,  produce  a 
condition  of  spasticity.  While  they  anil  the  sensory  neurons  f()rmiut; 
the  arc  are  intact,  reflex  action  persists.  They  also  control  in  some 
unknown  way  the  nutritional  changes  in  the  muscles.  Destructive 
l«(ions  of  the  lower  neurons  cause  paralysis  and  degenerative  change 
in  the  muscles.  Irritative  lesions  cause  spasms,  usually  tonic  in  char- 
acter, and  either  momentary  (as  in  facial  lie)  or  persistent  (letimic). 
The  muscle  tonus  is  lost,  and  tlic  paralysis  is.  therefore,  flaccid  in 
cbaraeter,  while  the  reflexes  are  abolished.  Destructive  lesions  in 
the  central  motor  neurons,  on  the  other  hand,  produce  paralyds  of 
l)ie  muscles;  hut  their  nutrition  is  not  impaired,  their  muscle  tonus 
is  iiK-reased  to  spasticity,  and  the  reflexes  arc  cxaRpcratcd.  Irritative 
lesions  of  the  central  motor  neurnns  prodnee,  as  a  rule,  clonic  spiisuis. 
These  may  be  limited  to  the  part  irritated,  as  occurs  in  some  forms  of 
central  softeninR  in  the  motor  pcnion  or  become  ^neralized.  (.See 
Convulsions.) 

Disturbance  of  Sensation.  In  testins  any  of  the  forms  of  sensation, 
certain  general  nietliml^  should  he  employed.  It  is  usually  best  to 
approach  a  suspected  anesthetic  area  from  an  area  where  sensation 
is  normal.  The  boundary  marks  should  be  nmde  with  any  suitable 
utensil,  and  then  this  point  testcil  Ji|;uin  liy  passing  from  the  anesthetic 
to  the  normal  area.  As  a  rule,  the  transition  is  so  distinct  snbjectively 
that  there  will  be  no  diiliiulty  in  outlining  the  area  hy  approaching 
it  from  various  directions  and  by  passing  from  its  centre  in  the  reverse 
manner.  As  soon  us  the  examination  is  coinplcte,  the  results  should 
be  nx-orded  upon  u  diugnim.  This  is  really  the  only  way  in  which 
they  can  subsequently  be  ac<uralely  sttidiid,  and  often  ;i  riMigli  nulline 
sketch  is  morc^  satisfactory  than  any  amount  of  verbal  dcscripiions. 
When  the  results  have  been  obtained,  it  must  first  he  delerniined 
whether  their  distrilmticiTi  corresjiouds  to  the  distribution  of  the  cuta- 
neous nerves  or  to  the  sensory  areas  supplied  by  the  segments  of  the 
spinal  cord.  This  is  usually  easy,  nnd  is  greatly  facilitated  by  reference 
to  llate  III,  It  must  then  be  tletcrmincd  what  nerves  or  segments 
are  involved  and  &  careful  comparison  niadi-  between  the  sensory  and 
motor  changes  in  order  to  determine  either  agrei-ment  or  divergence. 
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If  they  iipn-c,  tlir-  (imjrrKisis  is.  of  t-oiirw.  rciiilily  iiiink-;  othcrwiw  it  is 
r^cl1ln■1illu■^  ilifticull  tn  <l('tiTiniTi('  rxartlv  wimi  iiervp  ur  ifgnients  have 
Ih'iii  iiITiiUmI.      (S«'  scrtitm   mi  IiUfHli/.iitiitii  "(  lA-sicms  of  tin-  ("yn!.) 

8impl«  Sensfttlons.  Tactile  Sense,  Estheaia,  or  tbe  Sense  of  Toiuch. — 
'riiifj  i-*  ilu'  nliilily  to  knii«  wlu-n  siuiic  t-vtiTiml  uliji-i-t  liii^  ciiiie  in 
rinitiK'l  willi  the  skiti.  It  ihhv  be  tt'stiil  in  a  vuricty  of  ways.  For 
oriliiiiiry  iliiiioil  work  it  is  siiflii-ii'iit  tn  louch  tlie  skin  li}>titlv  with  lh« 
ti])  of  tlir  tiufCtT.  A  Hunt  instrtimcnt  uiny  niso  be  finployTt),  or.  if 
st-nsiiltun  is  still  acntr,  ii  t-«nior»-linir  hnisli  or  mtton  point.  If  a  hanl 
instrunu-nt  is  vniploytil,  tlio  invest ipatnr  sdunlil  \w  Miirfni  tluit  it  is 
iHit  sltnr)!  ivr  n>ii)ilt.  so  that  the  jwiii  sense  may  lie  csdudcd,  ami  also 
that  no  Utrxr-  i*  iiswl  in  Mpplyiii);  it  to  the  skin  in  onlir  that  the  pir*- 
siirv  wtwp  m«.v  twt  l»e  involved.  Tlic  jMitirnt  sliouW  How  his  ^ts, 
or.  what  is  better.  |>ermil  thi^m  to  Ih>  hamlafrpd.  ami  shmiltl  ihm  Iw 
illslnieHii  to  iihlit-ate  hv  soiih-  wort!  or  p-:»turc  the  mumeiit  contact 
tskr-*  plfliT 

Ujrperestbatia.  This  is  an  inrmiscil  ^iisitiN-enrss  to  contact.  Its 
MUMt  etMnm«>u  caitw  is  fiitMiiona)  exaltation  or  irritalMlit^'  of  ibe 
ner\T^  as  in  i)enni1i;i!t  or  mtiritis,  (>mt-sionall\  fiinrttonal  maditints. 
>neh  as  neurasthenia  aixl  hysteria,  may  tw  uirrely  the  nrsutt  of  somit 
ii,v*\  imtaiiiMi  »f  the  xkin.  It  al>4>  iieinirs  in  ojvautr  di--«*^«^  r/  tht 
ntnl.  ait()  is  then  timitn)  to  the  an-»  of  lii^tribulioti  of  the  spinal  xg- 
nient  JH*t  ahow  the  ttesjnirtix-e  legion— the  time  of  h}!)^*!*!^:^. 

RyyMllMna.     I'^ts  t\  a  tkireasnl  ^^lensitixTness  and  fwetirs  ib  wi  J|ii 
in  iwinial  li^«m>  of  the  >}Hnal  ntnl.  pankmlaHy  iib««-^  ri  the  pofVcner 
coliimns.  ami  ratWy   in  <v«4ip]»I  k^nv  .if  \mn»us  kiials.  pailii  JmIj 
thiv*'  iioetirniic  in  the  panrtal  k^W.  in  the  md  i^  tiw  pwierior  Bait  of 
the  internal  («pc>ule,  and  in  the  pons.     It  t-  ako  fowid  in 
ner>AWs  oMvlitkms. 

Aantlnat^-Tltisrsa  tifid  lrt«^  cf  swt»al)iw  aihl  resuh.-^  fnnait  j 
of  etwiiniiit.''  >^  the  T<irR;«ir\  n<r\T^  fnm  de^trvrtive  lenae  «f  ihr 
oiwv)  •«  frvvnn  hrain  h-siiim^  It  na^-  he  fmclMtal.  invohin^  itfKpriar 
atm^  ami  a"-  sairh  t>  ihr  n'ouniwr^  1*ra>  f4  hyMmrml  iVfU^  (k|paae 
ane^hn^a  may  Iv  •ftsttnemshrd  fn«i  fuwtinMl  aiHChi-aa  Iqt  as 
distrthntiiwi.  an  aroa  tif  ane^iWr^t  m  st^iuntts.  ikai  cs.  W«B4ed  hv 
tm^v  bnrinwtid  linr^  paviin;  arv-<un>i  fhr  budy .  is  dor  t»  Jwaai  af  Air 
i»t\i  A1ne^4)*esaa  Iknited  ui  the  i-^^(«4;e  %<  The  hndy  MYvn^  n  «»- 
fatlvfal  tn-aons  of  the  ortsl  In  evrA*a\  <&«*3<r»  atacT^ea  b 
■wwitx  wnilaTrwil  and  evinr<^iniif  if  the  p*-- '  '  -aie  e* 
if  p»ralj>«*  V  (wr^^Tii 

nwhMHhma     'simpk-  ■sm'S»]i.-iT<  t^  Tirrhv*^  "'^  riaorai 
than    the   ^nrrpi-Mnt    is    rrK-h.Ti'<li»r*^».    re    ii»-    net^rntK^ir^-^.    rl^-t    , 
wHiBWM'ai'-  hair  ha>  hrm  Tntu^Mvl.    Via.  IWbitrr^  cn£~ 
tlie  (m^  ihai  tni-Hwirhe^w.  an."        "'■    -<f*sr  urr  nca  et 

The  TmISIbc  Sanaa      Tl.f   e>    n.j    .■*c»^'     >r)K-i«T<jinC  -     t« 

ttTT^^ttioa  a^  at  iivjiloniai^   r6(d   xo  rvpr  aaadK  ?*:,: ..  tiip^ 
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stimuli.    It  is  diminblird  in  conditions  thut  diminiah  tttctilp  sensation, 
but  otSierwisf  hiis  no  dlnical  sipiificannc. 

Pain  Sense  or  Algesia.— Tliif*  is  the  ability  to  perceive  pain  of  any 
Itind.  It  may  be  produced  by  various  kinds  of  irritnnLs,  such  as  cutting, 
bruising,  causiica,  electricity,  etc.,  to  each  of  which  the  response  varies. 
For  clinii.'al  purpose*  it  is  sufGcicnt  to  use  a  needle  or  pinch  s  small 
fold  of  skin  Iwtwecn  the  finRcr  nails. 

Unlike  loneh,  pain  •■an  also  be  elicited  by  irritation  of  the  nerve 
fibers  that  convey  it  to  the  cord,  or  perhaps  of  other  nerve  fibers  that 
exist  in  the  tissues  and  in  the  nerves  themselves.  The  sensation  pro- 
duced by  this  form  of  stimuh^tion  is  somewhat  different  from  that 
perceive*!  when  the  jwiin  terminals  alone  are  irritated,  and  is  either 
of  a  rending  or  boring  character.  It  can  be  elicited  most  readily  by 
pressure  upon  a  nerve  trunk,  partirnlnrly  when  it  crosses  a  bone,  as, 
for  example,  the  supra^orbital  or  the  ulnar.  The  paresthesias  may, 
in  cases  of  special  intensity,  be  extremely  painful. 

VUc«ral  Pain. — This  may  be  i-lieited  by  slmug  pressure  upon  (he 
testicles,  ovaries,  or  breasts,  or  by  a  violent  blow  upon  the  abdomen. 
It  is  usually  characterized  by  intense  prostration  and  nitu.sea.  VistHral 
analgesia  occurs  in  some  eases  of  tabes  dorsaHs  and  occasionally  in 
hjsleria. 

Hfp^algesia. — ^An  increased  susceptibility  to  painful  impressions, 

so  tliiii   ihe  lightest  c()nlijct   nmy  cause  exf|uisite  agniiy,   occurs  in 

intlammatton,  and  in  those  cijnditions  assoeJatcri  with  hyperestliesia. 

A  variety  of  hyperalResia  is  fendertiesK — thnt  is.  pain  elicited  by  simple 

pre-ssnre.     It  is  most  frf(|ueiilly  nssoeialed  vvitli  load  infiaiumations, 

ai>d  occurs  along  the  course  of  the  nerves  in  neuritis  and  neuralgia. 

Hjpalgesia. — This  is  decreased  susceptibility  lo  [>aiii  iind  "cciirs  a>  a 

result  of  partial  lesion  of  the  nerves  or  of  the  central  |>ortion  of  the 

spinal  cord,  and  occasionally  as  a  result  of  focnl  lesions  in  the  brain. 

It  i»  also   very  eoininim   among   idints,   irnnm-d lately  after  epileptic 

alUiikn.  and  in  cases  of  hysteria. 

Analgesia.  — Iii»usce|)tibilil,\  lo  pain  is  an  exceedingly  important 
Sj-mptom.  Analgesia  of  organic  origin  results  from  local  destruction 
"tthe  nerve,  from  disease  of  the  cenlral  gray  maHer  iil'  ihe  sjiiiial  cord, 
such  as  occurs  in  transverse  myelitis,  in  syrinn'iinyeiia.  and  in  tumors 
pftheeord,  and  from  focal  disease  of  the  bruin.  |)iirticiiliirly  if  sifu.ited 
™  the  parietal  lobe,  i>r  in  the  i)ostcrior  linib  of  the  internal  capsule. 
"  also  occurs  in  a  great  variety  of  fnnrtional  conditions,  and  may  be 
K^ieral  in  certain  forms  of  insanity.  Organic  analgesia  is  freqnenlly 
a-'*M)ciated  with  trophic  changes,  cither  as  a  result  of  the  inability  of 
'■"'part  to  defend  itself  against  irritation,  or  ny,  a  result  of  the  intimate 
■^"cintion  of  the  sensory  and  trophic  nerve  fibers. 

^e  Sense  of  Roughness. — This  is  allied  to  the  pain  sense:  it  serves 
J"  •'iliiuBte  the  degree  of  friction  between  the  skin  and  an  external 
™«J'-    !t  appears  to  be  dtniini>heil  in  i;il)i-.%  and  [icri|iheral  neuritis, 
""t  otherwise  it  is  of  no  clinical  value. 
U 
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Temperature  Sense,  or  Thermoestheaia.— This  enables  us  i»  recog- 
nize llitr  (liliVrciiii-  ill  Ifiii  peril  til  re.  ln-tweoii  viirioiis  bodies.  Method:  It 
19  usually  tested  by  filling  two  test-tubes,  one  with  hot  and  one  with 
cokl  water,  and  applying  thera  in  irregnlnr  ullenintiun  to  the  region 
under  investigation.  In  licalth  a  tlifferenee  of  1°  C.  can  he  recognized 
uporL  tlie  more  sensitive  portions  of  the  body  (the  Riiti-rior  surface  of 
the  forearms,  tlie  skin  of  tlie  face,  and  the  chest).  A  rough  test  is  the 
use  nf  metal  and  wooden  objects.  The  hraf  sense  is  more  complicated, 
and  is  not  yet  timroiiglily  iiMHer.sti.iod,  There  seems  to  be  s[X'cial  points 
upon  the  skin  where  tlie  nerves  of  heat  and  cold  terminate  (GoM- 
schcidor).  There  may  be  loss  of  perception  fur  cold  objects,  while 
perception  for  hot  objects  remains  unitnpaire<l,  or  the  reverse  may  be 
present.  Sometimes  the  j)atient  calls  nil  oliject.i  warm,  and  at  other 
times  he  calls  llieni  cold, 

Hyperthermoeatbeaia  and  Hypothermoeathesia. — These  are  prtictically 
of  no  value  us  clinieal  signs,  tor  onr  methods  of  testing  the  delicacy  of 
the  sense  arc  at  present  imperfect. 

Thennoanesthesia.-  (Umplete  loss  of  the  heat  sense  is  very  impor- 
tant cliiiieidly.  It  occurs  in  neuritis  or  ilcstnietive  lesions  of  the  nerves, 
and  in  central  disease  i)r  the  .sjiiuiil  mrd,  snch  a.-i  transverse  or  jiressure 
myelitis,  tumor,  aiul  especially  in  syringomycliti.  As  a  result  of  being 
most  freipicntly  assoeiiited  with  s|iiiiitl  cord  iliseiise,  the  tliermo- 
ancsthetic  area  is  usually  segmenteil.  The  heat  sense  may,  In  connection 
with  other  forms  of  .sensation,  he  diminished  in  fmietionul  nervous 
diseases. 

Paresthesias.  Subjective  sensations,  .sueh  as  numbness,  tickling, 
itching,  l'or[iiii'aliori,  etc.,  which  do  not  ci>rrcsi)ond  tn  any  external 
atimiilits,  may  or  may  not  he  (liic  to  lesions  of  the  nervous  sy.stem, 
depeniling  im  whether  tliey  are  located  in  ii  certain  nerve  or  definite 
portioTi  of  the  biiily. 

Sensation  of  Locality.  When  any  part  of  the  surface  of  the  bo<ly 
is  touched,  we  can,  under  normal  cdnditiims,  tell  the  location  of  the 
point  of  I'ontaet.  This  varies  considerably,  however,  in  varion.s  parts 
of  the  body,  being  more  nceuralc  on  the  lips  and  less  oti  the  akin  of 
the  back  bclMcen  the  shnuldcr-l)lailcs,  where  an  error  of  from  fi  to  7 
centimeters  is  wiiliiii  ntirnuil  limits.  It  may  he  very  much  disturbed 
without  loss  of  the  ilcltcaey  of  the  touch  sense.  It  may  be  tested  by 
making  eontaet  with  the  finger  or  aii\  hlunt  object,  and  directing  the 
patient  to  close  the  eyes  anil  indicate  the  point  touched.  The  sensation 
of  locality  may  be  diminished  in  all  forms  nf  h\  |iestltesia.  especially  that 
Associated  with  central  disease,  and  without  hypcsthcsia  in  disease  of 
the  cord,  such  as  lahes,  and  in  injuries  to  the  parietal  lobe.  In  organic 
disease  of  the  cord  the  error  in  localization  may  be  very  great,  and  in 
some  cases  amounts  to  a  false  localization,  thus  irritation  of  the  hand 
will  1>c  felt  in  the  shoulder,  or  of  the  foot  in  the  thigh,  ^^lle^  ■ 
JUttgle  contact  is  perceived  in  several  places,  the  term  polvesthesia  is 
employed. 
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Allocliiria  is  a  term  eiuploywl  to  describe  the  rffereiice  of  it  sensory 
slimiilii<^  lo  the  corresponding  location  on  the  opposite  side  of  the 
body.  It  uHiy  Uc  a  stigma  of  liysteria  or  is  iissociated  with  some 
orfianic  lesion  of  the  eord,  such  as  tabes,  niyelitis.  ftc. 

Pressure  Sense.— ^Tlie  Hinit-nt  stjfiiilifanre  of  this  hna  not  yet  been 
determined.  It  may  be  testet!  by  nsinf;  Ji  stw-s  of  little  blocks  that 
Clin  be  piled  one  on  top  of  another,  or  by  filling  a  vessel  more  or  less 
completely  with  shot  or  meniiry.  (irnl  phinng  them  on  ii  purt  ho  placed 
that  it  is  impossible  to  make  muscular  effort. 

Sense  ol  MuEcalar  Resistance. — Thi-t  may  be  tested  by  means  of 
weiRhts  tir  springs,  l.'nder  these  circitnistaiices  the  liml)  should  not 
be  supporteil,  lint  the  patient  ^hontd  be  instrncted  to  hold  the  ilifferent 
weights  in  the  hand  to  estimate  a:<  nearly  as  possible  their  rcliitive 
valtie.  It  seems  to  be  wholly  or  partly  lost  in  eases  of  loss  of  mnsete 
sense,  or  in  caws  in  which  the  niu^enlar  sense  is  extremely  imi>aired, 
as  in  ataxia,  monoplegia,  etc.  The  nf.rual  Kni.tc.  and  the  sense  of  pressure 
upon  the  !<|diineters — that  is,  the  desire  to  nnctiirare  or  defecate — i» 
diminished  or  lost  in  various  disorders  of  the  spinal  eonl. 

Sensation  of  Vibration. — This  is  tested  by  means  of  the  \'ibrations 
of  a  tuning-fork  plaeeil  over  sn|)erfieial  hemes.  Bony  anesthesia  occurs 
in  tabes,  syringomyelia,  and  myelitis,  while  iMiny  hyperesthesia  oreiirs 
in  tabes. 

Dissociation  of  SenaatioB.~Thi^  occurs  in  neuritis,  but  is  exceedingly 
rare.  It  also  occurs  in  various  forms  of  myelitis,  particularly  pressure 
myelitis,  anil  is  the  most  characteristic  symptom,  and  for  a  lung  time 
was  considcretl  patlnigiiiiinoulc  of  syririgniiiyelia.  In  this  furrii  of 
dissociation  tactile  sense  is  preserved,  ami  the  temperature  and  pain 
senses  are  lost.  Hut  it  is  now  kniiwn  that  this  tvjie  occurs  whenever 
the  gray  matter  of  the  cord  is  exclusively  involved.  In  cases  of  partial 
but  extensive  le.siuns  of  the  cord  it  may  i  nexist  with  complete  anestlie.sin 
in  neighboring  nreas.  When  the  tactile  scri.se  is  lost,  iind  the  ]iain  sense 
still  present,  the  condition  is  termed  iturnlbr.Hia  duUiromi.  It  usually 
occtirs  as  a  n'sult  of  partial  iiijnr.\    to  a  peHpliend  nerve. 

Complex  Sensations. — These  are  |)robably  very  numerous,  but  only 
IwQ  tiavc  been  s()  cart-fulb'  studieiE  that  they  are  avaihible  for  clinieal 
purposes.  These  are  the  so-called  |iositiori  or  nuiseuhir  sense  and  the 
itereogiiOf%ti<-  sense. 

Tbt  Position  or  Muscular  Sense. — By  this  we  mean  the  ability  to 
ptrctive  and  recognize  the  position  of  the  Hmbs  or  of  the  body.  It 
probably  depends  upon  the  coordination  of  the  rl^rrl|^le^  perceptions 
fweiitd  from  the  nmseles.  joints,  perifisteum,  tendons,  and  skin.  It 
"Da)' be  tesleil  by  having  the  patient  perforin  I'ertain  inmements  with 
d(«e(i  eyes  or  to  locate  the  positions  of  the  limbs  after  pas.slve  niove- 
'owit,  This  sense  is  lost  when  for  any  reason  there  is  total  anesthesia 
w  the  part,  and  may  disappear  as  an  isolated  syniptcru  in  case  of 
Hi.tease  of  the  posterior  columns,  or  in  the  ataxia  due  to  inilral 
lesion*. 
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StereognoBtic  Senae.^By  this  we  mean  the  ability  to  recognize  the 
shape,  fonsisteiity.  siirfiice,  and  nature  of  any  ohji-ct  pliiwil  in  the 
hand  or  brought  in  rontact  with  thr  skin  of  any  jiart  of  the  body.  This 
sense  depends  upon  n  viiricty  of  perirpliuns.  The  sten'o^nnstie  sense 
is  always  abolished  when  the  tactile  sense  is  absent.  Occasionally 
in  hysteria  the  patient  may  declare  himself  unable  to  peTceive  touch 
when  the  stereoj;nostic  sense  is  intact,  but  this  is  an  exception.  It 
may,  however,  be  lost  when  tactile  sen.ne  is  still  preserved,  especially 
it  the  locality  sense  and  the  musele  sense  have  been  ureatly  luipaireil. 
When  due  to  organic  causes,  its  abacnce  u.sually  indicates  a  lesion  in 
the  parietal  lobe  or  in  the  projection  fibers  coming  from  that  region. 
It  occurs  frequently  in  hemiplegia,  in  cerebral  mnnoplci;ia,  and  ocea- 
sionally  in  ]»eripheral  palsy,  involving  twn  furriis  of  senMiliun.  it  has 
also  been  observed  as  a  transient  symptom  after  brain  shock  without 
distiirbanee  of  any  other  .sense. 

Delayed  Sensation. — The  interval  of  i>envption  of  sensation  may, 
in  eMrenic  eases,  be  several  seconds.  It  is  not  known  where  this 
delay  takes  place,  whellier  in  the  sensory  bodies  of  the  skin,  or  iti  the 
nerves,  or  in  the  central  nervous  system.  Tiiis  symptom  is  manifested 
parlii-ularly  In  tabes  dorsalis,  but  may  occur  in  fiinctioiml  nervous 
diseases  and  in  variou.s  forms  of  orpmic  central  disease.  It  has  also 
been  noted  in  pcnpherid  Tjeuritis.  The  dclav  can  occur  for  one  sen.sation 
alone,  as  the  pain  sense,  even  when  tactile  sense  is  normal. 

Alter-sensation.  .\  proloni;('d  senscof  ])ain  as  following  a  ])in-prick, 
is  seen  in  'li^^cii^r  nf  tlie  spinal  cord,  particularly  talies,  or  of  the  nerves. 

Disturbances  of  Motility,— These  may  be  grouped  under  three  heads: 
(I)  Motility  deiT»ii:-e(l.  cither  jiartiidly,  jmresis;  or  cornplelely,  Jiar- 
alysis.     ill)  Motility  incoordinalcd.     (Ill)  Motility  increased. 

I,  Motility  Decreased. — I'auai.y.iis,- -TJiis  is  a  coitipleli-  loss  of 
voluntary  motor  power.  I'arulysis  is  callcil  monoplegia  when  one 
extremity  i?i  involved;  hcmiiilegia.  when  hidf  of  the  body  is  involved; 
paraplegia,  when  two  syuinictricid  extremities  are  involveil  (this  term 
is  nsnall\'  restricted  elinically  to  pjiralj.sis  of  both  legs);  paraplegia 
eruralis  if  the  legs  arc  alVi-cteil;  jinriiplcgia  braiichialis  if  the  arms  are 
alTected;  diplegia,  rloublc  hemiplegia,  when  two  extremities  are  affected 
without  invr)|vcnient  of  the  trunk,  Crosseil  paralysis  is  a  term  applied 
to  paralysis  of  one  siile  of  the  face  and  the  opposite  side  of  the  body. 
Local  |)aralysis,  or  ]>alsy.  is  the  term  useil  wIicti  only  small  groups 
of  single  muscles  are  affected,  ami  Is  produced  by  lesions  of  the 
peripheral  neurons.  I'aralysis  is  idso  called,  according  to  the  seat 
nf  the  lesion,  cerebral,  pontine,  bulbar,  spinal,  neural,  muscular,  or 
myopathic  paralysis. 

Varieties  of  Paralyais. — Paralysis  may  be  either  >|iastic  or  flaccid. 
In  the  former  there  is  distinct  re.sistjiin'e  to  jiassive  movements,  in  the 
latter  the  ]wrt  is  limp,  flaccid,  and  toneless,  and  olfcr.s  no  resistance 
to  passive  nK>tion.  Kpanlii'  Icrntml,  ren-hrnl.  toiiir)  iMirnli/iim  is  charac- 
terixerl  by  e-vaggerations  of  reflexes,  increased  iniisdi-  tone,  al»sence  of 
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thr  rructioiis  of  tlft;cncration.  very  grnrlual  If  any  rauBcular  atropliv. 
and  by  a  teiidenry  to  tlie  (ifvcliiiinidit  of  contrfi  it  tires.  It.  is  nsimlly 
due  to  some  It-^ioii  in  tin;  upiKT  motor  neuron.  The  lesion  may  bo 
situated  in  tbe  rortpx,  the  <-orona  radiata,  the  internal  eap.tnle.  the 
pons,  thv  pyraiiiid^of  tbc  nu-iliillu.or  in  the  bitt-ra]  loluinnsor  the  cord. 

Fiaecid  (peripheral,  tpitial,  afrophic)  pamh/ms  is  (-harartfrized  by 
ahisenoe  of  reflexes,  iliininishtil  nmsi-le  tone,  Ihe  presciii-'e  "f  reiietloiis 
of  (Icgeiifration.  rajnd  wiistinj;.  and  absence  of  eontraetnrr.  It  is 
<wmmonly  <liie  to  lesions  of  the  perijihcrjil  motor  neiiron.s — that  is, 
from  the  iinterior  t-ornuu  of  tbe  cord  to  the  mnscle  itself.  It  may, 
therefore,  lie  produced  by  destrnction  of  the  ganglion  cells,  by  injury 
to  tbc  anterior  njuts  or  to  the  pt-ripherid  nerves,  or  by  diNciise  of  the 
muscle.  Flaccid  par,iiysis  frcciuctitly  oci  nrs  as*  the  result  of  functional 
conditions— for  example,  it  is  the  type  of  paralysis  (but  is  usually 
observed  in  hysteria. 

Dlacnostlc  Stgnlflc&nce  of  Paralysis. — Mtitiiipleffiti  may  be  caused  by 
small  lesion.s  in  the  cerebral  cortex  or  the  corona  nidiata.  It  \-s  rarely 
produced  by  lesions  of  the  internal  cn|jsnle  or  of  tbe  sjilnal  conl.  It 
otTTirs  in  circumscribed  forms  of  infantile  juiralysis,  and  in  lesions  of 
the  peripheral  nerves,  particularly  the  rool-s  or  the  plexuses.  Mono- 
pte^a  hIso  occurs  in  by^leria  and  in  the  p^cudopnrid\sis  iluc  to 
localised  disease  of  the  muscles  or  joints. 

Uemipfeijiit. — This  is  coTnuionly  ccrclinil  mid  due  to  a  lesion  of 
the  op[»osite  side  of  the  central  convolutions.  This  lesion  may  either 
be  extensive  and  destroy  the  iimtor  piirtion  of  llic  cortex  or  corona 
radinta.  or  more  circumscribed,  involving  the  internal  capsule,  the 
crura,  the  pons,  or  the  medullii.  In  hemiplegia  if  tbe  niu.sclcs  of  the 
trunk  and  those  supplied  by  the  upper  branch  of  the  facial  nerve  escape 
am)  the  lower  half  of  tbe  face  and  the  arm  and  leg  are  paralyzed,  the 
lesion  is  one  of  the  upper  motor  iicunms  of  the  opjiositc  siilc,  and  hciiee 
cerebral.  If  tbe  arm  and  leg  on  the  side  of  the  lesion  and  tlie  lower 
half  of  tbe  face  on  tbe  o]^|^o.^ite  .--ide  are  ]niral_\/.cil  icrossed  piiralysis. 
pontine  palsy),  the  lesion  is  of  the  pfiiis  opposite  the  paralyzed  arm 
aivl  leR  but  helow  the  decns>ation  of  the  facial  fibers,  that  Is,  in  the 
posterior  half.  I^Tiions  of  the  meiiulbi,  in  addition  to  tbe  motor  tracts, 
involve  other  important  nuclei  and  tracts. 

Spinal  Uemiplegiii. — 'I'liis  is  clmnictcri/cd  by  lire  absence  of  facial 
involvement  and  sensation  is  lost  on  the  opposite  side.  It  is  due  to  a 
unilateral  lesion  above  tbe  fourth  cervical  segment.    It  is  rare, 

Hgtirrical  Ilemiplegm. — This  can  onl\'  be  rccognixcd  in  some  casPM 
by  the  disc-overy  of  tbe  other  stiginu  of  that  ilisciise.  It  is  alnntsl 
invHriiibly  flaccid,  and  contractures  rarely  apjiear. 

Paraplegia  Cruralis.—Th'is  is  usually  i}rodnccd  by  a  lesion  of  ihe 
spinal  cord.  It,  therefore,  occurs  in  transverse  or  pressure  myelitis,  in 
tumor  of  the  spinal  cord,  in  hemorrhage  into  the  si>inal  cord,  and  as  a 
result  of  tranmati.sm.  It  is  oci-asionnliy  proiliiccd  liy  iiiiiUii>lc  neuritis 
of  the  legs,  particularly  that  form  known  as  Landry's  paralysis,  or  in 
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wttfif  cff'tft  ha^  Vjm^  maiic,  Panr^*  aa>  *;_•*.  :*  uapeiaiy, 
►nwitifrfi  or  fatigue;  ^-tatiooarj.  as  in  <rxse^  lA  injury  lo  ^r 
n^rvriiM  lyntem;  or  proigrr^^ivr,  m.-^  in  tlxr  io>o(«tiur».  la  tbe  latter 
r-'militNifi  the  mii:^-tcs  wa^r  antl  luer  tbcir  pu«pf.  hrui  tfUkis  fl( 
r«-f('-i»cration  do  not  on-tir,  «tHJ  there  are  no  fibnUai^-  twiuhing*. 
I'ltimat'-ly,  t!«'  rtHKlition  tiiav  go  on  to  afisiJutr  paraly^ji.  TTie 
[i*(W*-r  fif  liic  miisc^lc-s  uiay  Iw  tesieil  vex;  acruratrlv  l>y  nmns  of  the 
(lyiiniiM)nKrtirr,  or  liy  ihe  power  of  rvsiitarnt-  lA  the  patimt  lo  passive 
rinivf-rin'iilf,  ftitcli  ns  txlciision  of  a  H«eil  arm. 

II    MotlUtr  Incottrdinated.— Ataxia.— This  means  the  inability  to 
firf>r(liiinti-  jH-rfectly.    Perfect  coiirtlinatiwn  dependji  upon  rnari.v  factors. 
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sucrli  «s  tho  muscle  sense,  visMal  impulses,  mid  vcsUbiiliir  contnil,  but 

the  prartical  testing  for  ataxia  takes  pliici-  in  the  cxamiiiafion  of  the 

tMotility.  \'iirioiis  ty pes «if  ataxia  have  been  iVtstinRm^hcA:  spinal  ataxia, 

m    vhich  the  disturbances  of  motion  are  more  pronouined  when  the 

eyes  are  closed,  and  which  is  due  to  <lisease  of  the  posterior  columns; 

cerebellar  alaxin.  in  which  the  disturbances  are  ecpiidly  severtt  wlieu  the 

eyes  are  opened  or  closed,  but  which  disappear  when  the  patient  lies 

down;  rtrfhral  lUtLria  wliidi  occurs  us  a  result  of  iiijur\  to  the  parietal 

lol>e.  and  U  aeoimpanieil  by  loss  of  muscular  sense  and  marked  persistent 

in ctMnli nation  ()f  mnvement;  /JSf(/i/(wi'«ji«,  due  to  weakness  of  certain 

groups  of  muscles,  so  that  they  <io  not  properly  oppose  the  action  of 

other  Kr'>n|>s.     Kinaily,  there  is  a  form  of  ataxia  apparently  due  to 

anesthesia  of  the  skin  atid  loss  of  the  muscular  sense,  in  which  the 

patient  is  able  to  perform  movements  perfectly  as  long  as  he  can  watch 

the  part  with  the  eye,  but  as  soon  as  the  e.\es  are  closed  the  ataxia 

appears. 

Ataxia  may  be  tested  in  a  variety  of  wa\s.  Ataxia  of  the  upper 
ftxtremitics  may  Im;  reco(;nize(l  by  directing  the  patient  to  touch  the  tip 
of  the  nose  with  the  tip  of  the  fori'lingiT.  Tlii'  jitavi/t  of  the  legs  may 
De  tested  by  rix}uesting  the  patient  to  bring  the  heel  of  one  foot  against 
Uie  knee  of  the  other. 

Rnmberg's  Symptom. — It  the  ataxia  is  very  slight,  it  may  be  necessary 
tchtive  the  patient  stand  with  the  eye.'*  closed  and  feet  together,  or  to 
^Iti'inpt  to  step  backward  under  the  same  conditions.  Under  these 
nrciungtanrvs  the  swaying  is  more  pronounced  than  that  noticed 
*"en  a  normal  person  attempts  to  perform  the  same  movements.  If 
'ne  ataxia  is  at  all  severe,  it  produces  a  characteristic  disturbance  in 
'•'"-'gait.    (See  Ataxic  Gait,) 

III,  Motility  Increased  i Spasm). — Spasm  is  a  eondition  in  which  a 
laiscle  or  group  of  miisi'le.s  are  irivolujitarily  contracted:  f.l)  either 
P^fsislently  (tonic  or  tetanic  spasm)  or  {U)  rhythmically  (clonic  spasm). 
Hie  term  convulsion  is  used  to  ilesignate  gem-rid  spasm  with  loss  of 
'^asciousncss.  It  is  often  iiieorreetly  eni|iloycil  to  indicate  general 
™iiic  spasm  of  the  whole  body,  even  when  con.se iousne.'is  is  still  present. 
General  convulsions  invariably  indieale  some  disturbance  in  the  bruin; 
"aether  it  be  some  chronic  disease  with  occasional  exacerbation  of 
"Ttical  irritjttion,  some  acute  injury,  or  some  s.\:<temiilii'  rotidilion. 
silch  as  diabetes  or  uremia,  or  a  severe  infection.  .\  functional 
I        ilislurbanee  may  he  hysteria  or  epilepsy. 

I  A.  Tonic  .Spasms.-  -These  are  cliariictcri/ed  by  vigorous  contraction 

!  of  the  muscle,  which  becomes  hard  and  painful.  They  are  <lue  to  over- 
'  stimidation  of  some  portions  of  the  motor  tract  in  llie  brain  or  cord. 
I  Touie  spasms  can  usually  be  diagnosticated  by  simple  inspection. 
H  They  occur  particularly  in  tetanus,  meningitis,  strychnine-poisoning, 
^L'Snd  hysteria.  Ixjcalized  spasms  in  the  upper  extremities  may  occur 
^PnBa  result  of  disease  of  the  cord  above  the  cervicid  crilargenieiit  or  of 
^  the  brain,  producing  a  spastic  condition  of  the  muscles,  which,  however. 
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acterized  by  clonic  spasms  of  a  group  of  muscles  wlii<'h  may  be  alone 
aiTwtwl  or  tlie  »pu»i)k(  inuy  affect  coiiswulivcly  tin-  muscle  gmujis  tliat 
arc  TOiitrolled  by  centres  adjacent  to  the  primary  centre  affccttil.  Thus 
if  the  facial  centre  !«  Il^^t  involvtil,  the  face,  then  tlio  liiiuil  and  arm 
and  later  the  leg  on  the  same  stdc  arc  thrown  into  eonvidsions.  The 
»[)a3ms  are  usually  limited  to  one  side  of  the  biwly  and  the  patient 
rarely  loses  consciousness. 

Tremor. —  Thus  is  a  disturbance  of  motion  characterized  by  an 
oscillation  of  the  part  or  parts  iuvwivdi.  Tremor  may  he  of  various 
kinds.  It  may  be  fine  or  coarse,  constant  or  irregular.  It  may  disappear 
upon  vciluiilury  effort,  or  only  lie  u|iimn'ut  when  nuilion  is  attempted 
(intuntiun  tremor).  It  may  be  the  result  of  paralysis,  parahtic  or 
mtention  tremor;  of  poisoning,  toxic  tremor;  of  some  functional  nervous 
disease,  as  the  hysterical  tremor;  «ir  spasm  of  the  muscle.  s|insmoilic 
'if  passive  tremor;  or  it  may  occur  as  a  family  peculiarity  without 
auy  discoverable  cause,  hereditary  or  idiopathic  tremor. 

Tremors  are  also  classified  as  rapid,  in  which  the  movements  o<'cur 
"lore  than  five  times  jx-r  set-und;  and  slow,  iu  which  the  oscillations 
may  occur  at  intervals  of  several  seconds.  Xearly  all  forms  of  tremor 
srt;  increiiscil  by  placing  the  muscles  upon  a  siretcli.  Tremor  can 
usually  be  recognized  by  simple  inspection.  Ordinarily  it  is  sufKcieut, 
"1  order  to  detect  tremor  of  the  fingers,  to  have  the  patient  extend  them 
lorcibly  and  keep  them  iu  that  position. 

Tremors  are  nearly  alway.s  exaggerated  hy  fati^e,  weakness,  excite- 

iQent.  or  extreme  cold.    They  develop  in  most  normal  persons  in  extreme 

'ofnwof  any  of  these  stales.    The.se  tremors  are  usually  eoar.He,  irregnlar, 

itTid  either  inerewsctl  hy  or  only  apparent  upon  voluntary  UHivenieiits, 

SviiiiL-  tremors  are  fine  tremors.  u.sually  of  the  head  and  hands.  Persistent 

w>Hrse  tremors  ocenr  particularly    in  paralysis  agitans,     In  thi.s  the 

movements  in  the  fingers  are  those  of  (Icxion  iiiu!  extension,  and  in  the 

"nimh   of   opposition,  and    it    is    therefore    spoken    of   as    pill-rolh-rs' 

tremor.    Voluntary  effort  causes  it  to  cciisc  for  a  brief  interval.    Trcrnor 

^*urs  also  not  infrequently  in  exoiihthalmic  goitre,  and  is  increased 

V  Wei t emeu t  or  effort.    The  herethtary  or  idiopathic  tremor  heeoiues 

"l^te  apparent  with  advancing  age,  and  is  always  inereaseil  hy  emotional 

•iisiiirbauce.    Irregular  tremors  occur  iis  a  luiiuifestiitiun  of  ataxia;  often 

*ith  cerebral  lesions  (the  paralytic  tremor);  and  after  intosications, 

Malcohol  and  tobacco.    The  hysterii-id  tremor  may  he  either  irregular 

"'  r^ular.     Its  character  is  largely   influenced   by  surrounding  cjr- 

•^ifflstanees.     Ordinarily,   the  h\:iterieiil   tremor,   licing  tlie   result  of 

votumary  and  variable  effort,  is  irregular.     Intention  tremor  occurs 

PMticularly   in  multiple   sclerosis.      In  this  condition   no   tremor   is 

P^Wrved  while  the  parts  are  at  rest,  but  as  soon  as  voluutar.v  motion 

^Ktempted  a  violent  oscillation  ensues,  and  continues  until  the  effurt 

'^Ws.    Such  a  tremor  can  be  iiarticnhirly  well  elieiti'd  hy  asking  the 

pwieiit  to  convey  a  glass  of  water  to  his  mouth.    It  may  also  be  testeil 

asking  the  patient  to  touch  some  object  with  his  forefinger,     It 
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will  be  observud  ns  the  finger  approaciics,  tliiit  tlit-  oscilltilioiis  Infoiiie 
more  vigorous  anil  wider.  Intention  tremor  may,  of  courac,  be  present 
in  other  parts  of  the  bixly.  In  some  respects  it  resembles  the  ataxic 
tremor. 

Other  tremors  iiicluile  the  treniur*  of  the  hea<l,  whieh  may  be  either 
forward  or  baekwanl,  lateral  or  rotary,  rapid  or  slow.  A  peculiar 
tremor-like  movement  is  the  salaam  tremi)r,  a  slow  backward  and 
forward  movement  that  oeeiirs  in  Sfniie  forms  of  idiocy. 

riiiRiiJ.AKV  TwiTCiMNCS.-  -'I'hese  oreiir  in  mnsrles  undergoing 
degenerative  changes.  They  arc  charjicteriwd  In  I  lie  sudden  spasmo<lic 
contraction  of  individual  fillers  in  the  mass  of  the  muscle  itself,  giving 
rise  to  ii  curious  trcudiliiig  of  the  underlying  skin.  They  often  occur 
spontaneously,  and  in  degenerating  muscles  may  be  elicifed  by  slight 
meehunical  stimuli,  such  as  cold,  percussion,  or  shock.  Fibrillary 
twitching  may  also  occur  in  healthy  muscles  that  have  either  been 
chilled  (tremor  or  shivering)  or  subjected  to  severe  fatigue. 

Chorea  and  Athetosis. — The  typical  movement  of  chorea  is  an 
irregular  innervation  of  groups  of  muscles  that  appears  to  be  voluntary 
in  character,  yet  Is  not  under  the  cocitrol  i^f  the  patient,  is  much  more 
rapid,  as  a  rule,  than  a  voluntary  movement,  and  recurs  at  very  frequent 
intervals.  Choreic  movements  may  be  mild,  or  so  severe  that  they 
profluce  irregular  contortions  of  the  body,  causing  the  patient  to  throw 
himself  or  herself  from  side  to  side  and  thus  producing  severe  bodily 
injuries  and  even  death  by  exhaustion.  Alhi-k'sis  is  a  name  given  to 
a  peculiar  slow,  irregularly  rhytlimit'al  movement  of  the  extremities, 
generally  spoken  of  as  worm-like  in  character.  It  is  ordimirily  most 
marked  in  the  fingers.  The  limbs  may  be  affected,  giving  rise  to  a 
curious  staggering  gait  in  which  the  patient  seems  ever  to  be  about  to 
lose  his  equilibrium,  but  maintains  it  almost  like  a  miracle.  Fnrquently 
the  muscles  of  the  face  are  involvetl,  producing  curious  irregular 
grimaces  and  more  or  less  ilisturbance  of  speech  or  dysarthria.  The 
racivements  are  usually  continuous.  Athetosis  is  a  very  common 
seipiel  to  cerebral  lesions  occurring  in  early  ehildluKMl. 

Tt<:. — Hubitnal  twitcliing  of  a  muscle  or  group  of  muscles  is  known 
as  "tic."  and  is  a  purely  funclional  condition.  Tir  nmriihif,  or  general 
tic,  and  fiiriiil  tir  are  the  forms  of  tir  usually  noleil. 

The  ReSexes. — These  consist  essentially  of  involuiitiiry  contraction 
of  a  muscle  in  response  to  a  peri|iher;d  stimulus.  They  ilepend  upon 
the  integrity  nf  the  so-called  rellex  arc,  wbicli  consists  of  (I)  an 
aifercnt  (sensory)  nerve  «  hich  conveys  ihe  iuipnUe  ihrongh  the  posterior 
root  ganglia  into  the  s|iiual  cord;  (2)  the  motor  cells  of  the  anterior 
C'ornua  from  which,  in  response  to  th*  arriving  stimulus,  an  impulse  is 
sent  out  through  (.*!)  an  efferent  Onotor)  nerve  to  I  lie  muscle,  causing 
its  contraction.  The  reflex  arc,  fiirtbcmiore.  is  in  s<ime  way  coonlin- 
ated  or  inhibited  ity  fibers  passing  from  the  I'crcliruru  or  cerebellum, 
through  the  pyramids  to  the  antcrinr  horn  cells,  though  the  integrity 
of  the  reflex  arc  is  necessiiry  for  the  ]ierformance  of  n-Mex  acts.    Thus 
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l^^sions  anywhere  in  the  re^ex  arc  will  lessen  or  abolisli  the  reflexes; 
leiiions  in  the  motor  tracts  in  the  lateral  eohimns  will  exBRgerate  the 
reflexes,  the  result  of  abolition  or  leaseiiiiig  of  the  inhibitory  impulses 
from  these  tracts. 
Tliree  varieties  of  reflexes  are  recognised: 

A.  Deep  or  tcmlon  reflexes. 

B.  Siiperiiiinl  or  eutatieoiii^  reflexes. 

C.  \'isceral  reflexes. 

A.  DeepBeflexM. — These  are  elirited  by  striking  a  tenilnn  of  a  miisele 
near  its  insertion,  eniLsing  eoiitnictiori  of  the  iniisele.  Tlie  various 
deep  reflexes  are  numerous  and  such  reflexes  are  friM^ucntly  of  little 
clinieal  iniprjrljiiur,  jis  they  are  usiinlh-  ini-unstitnt  siiid  uncertain.  The 
folluwinf;  deep  reflexes  are  of  diaRiioatie  value: 

1,  Hkfi.rxks  iiyriiK  He,\d. — The  most  important  reflexes  nft  lie  lieail 
include  the  supTo-orbifa!  rrjlcx.  wliith  consists  of  a  slight  ciintnietion 
of  the  eyetiil  when  the  supra-nrbital  nerve  is  struck.  It  is  absent 
in  lesions  of  the  supra-orbital  nerve  and  in  facial  palsy.  The  wahir 
reflrz  h  elicited  by  striking  upon  the  malar  bone  causing  elevation 
of  the  angle  of  the  mouth.  The  chm-ji-rk  is  elicited  by  percussion 
upon  a  finger  laid  across  the  lower  teeth.  I'nder  normal  conditions 
there  will  be  »  slijflit  niiwanl  Jerk  of  the  chin.  Tlie  chin-jerk  is 
increased  in  hysteria  and  in  cachectic  and  comatose  conditions. 

2.  Heflexf-s  Hi'  TUE  L'lTER  Exthemity. — The  iwv-jw  Tfftex  is  elicited 
by  tapping  uiwn  the  tendon  in  the  bend  of  the  elbow  when  the  arm  is 
•emirtexe*!.  The  /nVr/w  ri'flrr  is  elicitwl  by  strikiiij;  upon  the  tetidou 
OWT  the  olecranon  protrcss,  In  testing  these  two  reflexes  the  arm  of 
the  patient  shoulil  be  sup|Mirteil  upon  the  forearm  of  the  examiner  in 
onler  to  relax  the  muscles  of  the  patient. 

The  wriitt-jerk  is  eliciteil    by  fixing   the  hand  as  in  wrist-drop  and 

^khig  the  extensor  tendons  near  the  wrisl-jciint,  when  an  ujiward 

jerk  of  the  hand  should  occur.    The  Hcapukiluiiiieml  refli-x  is  eliciteil  by 

tapping  n|>on  the  spimd   bnrder  of   the  sca]iiiJa  just  idiovc  the  iufiTJor 

«n){le.     This  normally  causes  an   external  rotation  of  the  arm.     In 

'         disease  of  the  pyramidal  tracts  above  the  cervical  enlargement,  this 

I         reflex  is  not  only  exaggerated,  but,  in  addition,  the  sln)n!der  is  lifted. 

I         the  arm  th^o»^l  from  the  side,  the  forearm  flexed  upon  the  arm,  and 

the  fiiig»TS  extended. 

3.  REKLKXt:s  OK  THE  Ix)WER  ExTRF.MiTy. — These  reflexes  are  the 
mwt  important  of  ail.    The  l.-Tifr-jnl;  or  p/itdlnr  inuhm  reflex,  is  irivari- 

»ahly  present  in  health,  and  by  its  delicacy  and  constancy  Is  the  most 
valuable  reflex  for  clinirul  purposes.  It  may  be  elicited  in  a  variety 
of  ways.  The  patient  nmy  lie  npuii  Ins  buck;  then  placing  one  hand 
■Oder  the  knee  it  should  be  lifted  several  inches  from  the  suri'aci-  of 
tubed  or  table.  Then  with  theiilrnir  sideof  the  hnnd  or  the  percussion 
tttnmier,  the  patellar  ten<lori  is  struck  a  sharp  blow  between  the  lower 
•dge  of  the  patella  and  the  liibcrcle  of  tin.-  tibia.  The  most  obvious 
and  vigorous  contraction  occurs  id  the  quadriceps  of  the  same  side, 
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causing  the  leg  to  be  tippi-d  iipwurti  suddenly  and  giving  risi*  to  the 
naini^  knee-jerk.  In  addition,  tlie  nddnetnrs  of  the  same  side  nearly 
alwiiys  euntrart  slightly,  tind  ocfusiunully  the  fleNor  uuisvU-»  nl»o 
contraet.  Another  method  of  ohtainin^  this  reflex  is  to  allow  the  patient 
to  sit  on  a  low  eliair  with  tlie  leg  exlendeil  forward  until  it  forms  n 
blunt  angle  with  the  thigh,  the  heel  being  rested  upon  the  ground, 
The  patellar  tendon  is  then  strnek  ns  l)eri)re.  <'!iuieally,  it  is  usually 
auFhcteiit  when  the  patient  is  sitting  in  an  ordinary  eliair,  to  hav.e  one 
leg  thrown  over  the  other  and  hanjjing  hmsely  and  freely.  Kxaggeration 
of  the  knee-jerk  is  ehanicterized  bj  a  more  vigorous  elt'ort  or  more 
extensive  eontraetion  of  the  surrounding  imisetes.  The  patellar  tendon 
reHe-x  is  said  to  be  invariably  present  iu  health,  but  its  iiitpTisity  varies 
considerably,  and  in  some  apparently  healthy  iwrsons  without  any 
evidence  of  disease  of  the  spinal  enwi,  it  is  extemely  difficult  to  elieit. 


Under  these  cireumstanee^  it  is  necessary  to  use  various  proeedures 
in  ordi'r  to  make  it  evident.  These  eonsist  either  in  reqiiesling  the 
patient  to  look  at  the  eeiling,  in  order  to  distract  the  attention,  or  to 
perform  snme  violent  muscular  etFort,  such  as  an  attempt  to  pull  the 
hands  apart  when  tliey  are  elas))ei|  together,  to  squeene  the  dynam- 
ometer, etc.  I'nder  these  elrcunistanees  the  knee-jerk,  if  obtained,  is 
spoken  of  as  rriiij'unrd  i-ienilrassik's  melliod).  It  is  always  important 
to  have  the  muscles  completely  relaxed,  and  to  pcrsnaile  the  patient 
not  to  think  of  what  i«  heinjiiloiie.  Tie  knee-jerk  is  sometimes  rendered 
more  proimuneeil  by  emotion,  atifl  ^oruelimcs  inhibited,  as  by  fright. 
Pat^llur  (iloniis  oreasiiuially  occurs,  and  is  uliluined  by  placing  the 
thumb  and  forefinger  on  the  Ujiper  erige  of  the  patella,  and  pushing 
it  forcibly  ihiwnwani  and  keeping  it  in  that  situation.  If  clonus 
occurs,  it  will  be  characterized  b.\'  ti  series  of  rapid   contractions  of 
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the  quadrii^ps,  resiiltinR  in  a  vertical  oscillation  of  the  patella.  It 
otTurs  ii)  <)!*«■»«■  of  the  spiiinl  cord.  nii<l  not  infrequently  in  conditions 
of  incfpased  tonicity  in  ficncrat  iiifectious  diseases. 

Next  in  imiH)rlarice  to  the  knee-jerk  is  tlif  ArktUi's  tendon  rfflex, 
which  consists  in  the  c-ontraclion  of  the  gastrocnemius  and  solcus 
mnnoleft  when  the  Aehilles  tendon  is  struck.  It  is  most  readily  elicited 
ijy  lifting  tho  entire  leg  from  the  lieii  or  tatih-,  anil  holdinK  it  by  the 
ball  of  the  foot,  which  !.■*  gently  pressed  upwanl.  The  tendon  is  thns 
tuo«leratrly  strelchwl,  and  may  he  struck  ilircctly.  In  nearly  nil 
healthy  iIldi^^dnals  this  reflex  is  present,  hut  is  absent  in  some,  and 
it.s  iihii^nce  is  H)i{iarctilly  of  no  clinical  si);nificiince.  Kxiig^eration 
may  he  in<iicatcd  in  moderate  ciises  by  the  more  forcible  extension 
of  the  foot.  In  more  prononnced  rases  it  gives  rise  to  a  peenliar  and 
chamcteristtc  phenomena    known    as   anklr-chiui/i.      This   is  readily 
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Anklc-riumia. 


produced  by  slightly  flexing  the  leg  ami  the  thich.  then  gnispinj;  the 
ball  of  the  foot  firmly,  flexiiii:  it  riorsally  with  considerable  force,  and 
holding  it  in  that  position.  Wlien  iinkle-clnnns  exists,  there  will  be 
violent  vibratory  oscillations  of  ttie  font  as  loot;  as  the  pressure  upon 
the  sole  is  continued,  that  var\'  fmni  livo  or  ilirci'  up  tn  five  or  ten 
movement.s  per  second.  ()ccn:*iorially.  in  very  niild  I'iiscs.  the  clonns 
after  a  few  movements  heconies  weaker  and  nt|)id]\  di^ap|)ciirs.  Ankle- 
clonus  is  present  in  iiny  organic  conditii>n  of  exaggerated  reflexes.  A 
p»eudo-anklc-elonus  has  been  descrihed  as  clinrnctcriicei!  by  a  few 
irregular  oM-iilalions  that  soon  cease.  It  occurs  in  funclionjil  disease 
bimI  occasionally  among  malingerer.'^. 
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The  other  reflexfs  of  the  lower  extrcraitie*  are  front  tap.  dorsal 
extension  of  the  toes  upon  percussion  of  the  anterior  surface  of  the 
tibia  and  Sinkkr'n  nfltx,  which  is  elioitet!  by  fJexinR  the  great  toe 
upon  the  sole.  The  foot  is  then  dorsally  flexed,  the  leu  flexed  on  the 
thigh,  ami  the  thigh  on  the  abdomen,  so  that  the  limb  is  drawn  up. 
It  occurs  in  conditions  that  cause  extreme  spasticity  of  the  Hmhs, 
sueh  as  transverse  myelitis. 

DrAtixosTic  SiGMhicANfK  OF  THK  Dkki'  Reklesks, — I.  Diminished 
or  Almcni  lirfietfji .—  1.  Disease  of  tlie  ju'riphenil  Turvc-s.  a  jjolynenritis, 
or  miire  Direl.v  a  localized  neuritis  causing  loss  of  retlcxes  lu  Uic  muscle 
si]p;)li(vl  by  the  affet^ted  nerve. 

'1.  Disease  of  the  posterior  nerve  roots  and  columns:  (a)  tabes 
dor?ifiIis.  (h)  Friedreich's  ataxia. 

;{,  Misrase  of  the  anterior  riiniua:  {it)  anterior  policjniyditis;  (fc) 
Jjindry's  ])arHl\;*is;  (e)  progressive  spinal  muscular  atrophy. 

■1,  Miscellaneous  Hisease:  (a)  complete  transverse  lesions  of  the 
cord  in  mihic  cases;  (h)  spinal  nieniiigitis;  (r)  apoplexy  immcdiatt'ly 
lifter  the  eercbnil  insult;  [il)  epilepsy  immediately  after  the  convulsion. 
11.  lixagyeriiiivri  of  flu-  l{(-JI,\rrjt.—  \.  Intnicninial  lesions:  Ui)  hcmor- 
rhntif.  tbrombosis.  and  endiolism;  {b)  birth  palsies;  (c)  tumor  or  abscess; 
((/)   Mtim-'s  een-bcllar  hereditary  ataxia;  (<■)  general  paralysis  of  th^ 

iiiMiri*'. 

■j^  ]}\HVHM-  of  the  con!  (lateral  lolnnnis):  (it)  amyotropliic  lateral 
tri'lftroHio;  il'>  riuiltiple  sclerosis;  (rl  lateral  sclerosis  (spastic  paraplegia); 
((/)  lulfral  sileri'sis  iis.sociated  witli  other  cord  conditions,  syringomyeliii, 
liiiillil'b'  wlerosis.  and  ataxic  paraplegia. 

;t.  I'rtintiversc  lesions  of  the  cord  above  the  sep;ments  controlling 
II,,,  ri'tli'iieN:  (h)  external  compression  by  tumors,  curies  of  vertebra?, 
nli'.i  if>)  i"l'"''i"'l  c'>ii)pressioii  by  hemorrhage:  (r)  myelitis. 

4,    I'ldictional  disorders:  (a)  liysleriii;  [hf  neunustheuia.  etc. 

ft,    iiiloKirations:   (a)  tetanus;    (b)  strychninc^iwisoning;   (c)  hydro- 

iiltitlibi 

1 1  Bii|«(n«>a'  or  Cutaneous  Reflexes.  Thes»-  reflexes,  though  inron- 
ItltKll  '"''''  '"  '"'"''''  ".'"'  disease,  are  of  value  in  loenlining  the  level 
lif  Biii'il'd  It'i'iona,  showing  integriiy  of  the  reflex  are  when  present  and 
III  |Hill'"'l"^  le»ii'iis  of  the  up|H-r  motor  ncumn  when  exaggerated. 
'I'lll'V  H"'  I'li''""'  ''^  "•'■"king  or  irritaiing  the  skin,  imd  are  due  to  the 
iKHilff"'""""  "'  *'"'""'*"'.^  nmsele  In-neath  the  skin  near  the  |K>int  <rf 
Iri'lltt'l""     ""■  """'''  '"'i*""«m  3"-: 

/•/lt»l*H'  "^'"'  "'''"""■*■  by  tickling  the  sole  of  the  foot  so  that  the 
ijit  tM«l  ''"'  *"""""  ""■  •'"'I'Iculv  flexed  and  the  toe*  plantar  flexed. 
a  im.lmblv  •'"'  "'""'  '"'["'"ant  of  the  superficial  reflexes  and  depends 
tllintt  tb>'  '"•''•I''''*  "^  ''"'  pyramidal  tracts.  When  these  iraci?  ar* 
lll»liiHM"t  "  i"'**"'^""  '''"■■"''  ll'-sion  of  the  i»^  iKvurs.  the  Bahinsti 
tlliidiitlW'""*!  *•''''''  '"  '""'  <'l'<^'ted  by  stroking  ihe  sole  of  ibe  fooc 
hmi  I't"  '"■'''  ''"*""'  ,''"'  '"^'*-  I*  **  *'***  ii>ually  swn  in  infants. 
T)|)i  ("iHt"'"'''""  "^''*'  '""■■""•'lii'ii  "f  the  big  toe,  elicited  by  pressure 
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upoi)  the  calf  muscle  iirid  Oppenhnm'-i  rc/lcj:,  ilnrsiflcxion  of  the  big 
toe  upon  forcilily  prcssltiR  along  the  inner  hnrdcr  of  the  tibia,  are  also 
usuully  significant  nf  dist-nse  of  tin.-  Iiilcral  ci)Iiirniis- 

Thc  cremasteric  reflex,  retraction  of  the  testicle  upon  stroking  the 
inner  aide  of  the  thigh  of  tlie  snnic  aide,  ami  iht-  ijtiitrai  rr/lrx,  (iimpling 
of  the  gluteal  fold  on  stroking  the  buttocks,  are  fairly  constant  reflexes. 

Vfi    ■-'■• 


TmiiiKthi-  ISuliInski  rvOex. 


The  nhflriiiiitmt  rffiexpn  (eitiga>trir,  umbilical,  nr  liypogastric)  are 
elicited  by  stroking  the  ahdimicii.  paii,->iiig  CDiitractioris  of  the  recti 
un<)  «ib!i(|iie  ninsc-les.  The  umiiulur  n-Jlex  consists  of  contraition  of 
the  scapular  muscles  upon  irrittiting  tlic  intmscapuhir  n-gloi].  The 
orntal  reflex,  closure  of  eyelid  Upon  tou<'hing  the  cornea,  depends 
Upon  the  integrity  i)f  tlic  fifth  ncr\c.  The  jmhiUil  ri'/lr.r.  fli'viiliori  of 
the  soft  palate  when  touchcii.  iiiid  the  iihiirjitig'-iil  rrfli-x.  choking  and 
coughing  upon  tnnching  the  ]ihar\  ngcal  wall,  ilcpcnd  njion  the  integrity 
of  the  ninth,  tenth,  and  eleventh  cervical  nerves,  and  are  consequently 
aboli^th«d  in  bulbar  pnl^y. 

C.  Tiseeral  Reflexes. ^Tlie-'^c  arc  coni[)licaIcd  ^cflc^^•^,  of  which  the 
bladder  and  rectal  rellcx  are  of  the  nmst  iHagnostic  iniporiancc.  In 
general,  disease  of  the  spiiiid  cord  jiIhmc  the  fonrlii  iirul  fifth  sacral 
seftmerits  causca  loss  of  wfntrol  by  the  higher  iidiibiting  centres;  dis- 
ease of  the  centres  in  these  se.innenl^  can.ses  abolition  of  the  reflex  arc 
and  a  consequent  inability  to  control  the  excretion  of  urine  and  feces. 
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The  other  reflexes  of  tht>  t 
extension  of  the  toes  upon 
tibia  and  Slnkler'n  rfjlvsr,  " 
upon  the  sole.    The  foot  is  \U' 
thigh,  and  the  thigh  oil  Ihv  U 
It  occurs  in  conditions  thiit: 
such  as  transverse  myelitis. 

DiAGXOSTIC   SiGNIFKANt'm 

or  Ahent  Re/le^i's.—l.  I'^-. 
or  more  rarely  a  looiliKMi 
supplied  by  the  affcftevl  u 

2.  Disease   of   the    in    ' 
dorsalia,  (6)  Friedri'ich'-    ■ 

3.  Disease  of   the  atii     ■ 
Landry's  paralysis;  (r) 

4.  Miscelhmeon.-i   iliv 
cord  in  some  cascj^:  i' 
after  the  cerebral  in  i 

II.  Exaggeration  f; 
rhage,  thrombosis,  im  ' 
(d)  ZNIarie's  cerebellar  I' 
insane. 

2.  Disease  of  tin 
sclerosis;  (fc)  multii'l' 
(d)  lateral  -scierosi.'*  ii 
multiple  sclerosis,  ni   . 

3.  Transverse  k-Mi 
the  reflexes:  (a)  e\i 
etc.;  (,b)  internal  i,i.i 

4.  Functional  dt-i  > 

5.  IntoxicatiiiT 
phobiii. 

B.    Superficial  or  ' 
stant  Vioth  iji  If    '■ ' 
of  special  Icsioii 
in   indicating   I. 
They  are  elieiti.i 
contractions  of 
irritation.    Th. 

Plan  far  rfjlej 
hip  and  the  kii 
is  probably  th<-  . 
upon  tbc  intcpr 
diseased  a  run' 
■phenomoion,  fi' 
from  tht"  hnil 
The  paradoriail 


*,  »> 


■us  that  condition 

^  ut  Duintaiiied  in 

^nl  promptl;-  to 

_  tij  under  normal 

.5m  ibe  attention 

-n  the  patient 

_  .     U  is  invariably 

M1H1,  in  cases  of 

It  b  also  generally 

tptnal  cord.     It  is 

«icligut  involvement 

jiid  in  conditions 

tumor,  etc.    It 

■KTcased  in  eertain 

diminished.     The 

x.    The  limb  to  be 

_         but  not  too  forcibly 

^it  trrr  is  normal,  there 

,  4  fat.  but  this  disappears 

^-^  in  any  position  with 

^e  aay  be  tested  indepen- 

-,  '^ifi  the  patient  what  is 

_  ^  ■  the  insane  it  is  often 

^^^  ?=  voluntary  resistance, 

_       m--^  by  the  examination. 

distract  the  attention, 

to  perform,  requesting 

^inject,  or  engaging  him 

[ns-ive  movements  may 

^  ^  <^kj  the  limb  at  any  of  the 

.  -oeiwle  it  from  the  norma! 

^J|i  s}N)ken  of  as  siiastwily 

"^0  *E»<i8ted  with  paretic  or 

^^Mtf  is  employed.     Diminu- 

^  TO— My  difficult  to  detect  by 

'yj^A-  lost,  the  limb  is  spoken 

r^  ^  wndtncy  to  remain  in  one 

.  j^-i  BH>vement  it  passes  from 

'^^^^rtfcumstances  the  passive 

jop-  tS^^l  necessary  being  that 

^^  iisflf-    It  is  characteristic 

0^gr  nf  the  peripheral  Diotor 

^^  ^Bcdnnal  condition  of  the 
^ffg  tt  power  that  thej-  possess, 
^jgtinil.  It  may  be  suspected 
«i*nctions,  atroph\',   loss  of 
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r,  or  chanKe  in  consistency  or  tone  are  present.  A  methcKl  of 
nining  tlic  nvitritioiinl  stute  of  the  muscle  is  by  electrical  current, 
15  dcscrilted  in  the  succeeding  section. 
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Pi<j.  30 


M,  occlpK 


.■Ukal.  poll. 

M  .  •|>lFtIIUX 


N.  liCVHkDriui 

M-  >tcrDO«lefiIoin. 

W.  auIlMta  (M.  d<-l(aid.) 
|(.  thatma.  lon«.  (M.  Kat. 


M    ii^nipuEal, 

M,  tFi»»llli, 

fUjprmlti 
\t.  urbipul.  palii. 

M,  Ipvii.  Itb.  nip. 
M.  •ytuiimMi'Ui 


M.  oibic,  orii. 


M.  Mii«-i^iiT  It 
si,  li'Viit'tr  m**nn  r 
M    cUMfn*>»ur  Inh.  Li 

M   (Sf^iiTi^nH-pt  nriK,  I 
(EFiaiuIul   niL^nl 


."J     ll>lKllluMU». 


M    ■ivrnc'hvolHMI*. 

N   librcnirii" 

M   .ii-rnoilmtiiilri! 

i'.rWt  iH'liil  IM   <t<' 

ijiT-  ,  AlllamnlEfr  lo 
S'    tht«rfl<"i''  nftl    C 
iwcl    liirl]  ). 


Motor  iioitits  (or  l!i<-  heiul  n(i<l  nt-ck.     iSnbli.t 


ElectrodiaKOoais. — In  elect rodiagnosis  we  use  two  types  of  apijamtns, 
the  gnlv«rii<'  and  tlic  faradic.  tn  stuily  llic  cniitractility  tjf  the  muscle. 
With  the  ^almnw  appurntiis  the  contraction  occurs  oidy  wlicu  the 
current  is  made  or  broken.  Tlic  ^-'ilvanic  current  is  produced  by  the 
galvanic  battery,  tn  wliirh  liuig  h  ires  arc  iittiiclicd,  'I'lic  fri'c  end  nf 
the  wire  towarfl  which  the  cnrrcm  tlmv.s  from  the  cell  is  called  the 
aJtode,  or  positive  pole,  and  tlic  free  end  from  whicli  Ihr  current  passes 
13 


r 
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to  the  cell  the  cathoilr,  or  negative  pole.  It  is  nistoniary  to  introHuoe 
a  galvannmeter  graduated  in  miliianipfres  into  thi- current  riirint-a»iiring 
the  aiiioiiiit  of  electricity  employed.  The  apparatu.s  is  also  pro\-ided 
with  a  rheosf.Ht,  xvliirh  renders  it.  possilile,  l»y  the  inlnidiu'lion  of  a 
grefiter  or  less  degree  of  resiatiinee,  to  regulate  the  amount  of  eleetrieity 
passing  through  the  body.  The  free  ends  of  the  wires  are  supplied  with 
electrodes,  the  one  large,  the  other  small,  whieh  are  covered  with  cotton 
and  moistened  when  about  to  be  used.  If  a  muscle  or  nerve  is  to  be 
inveatigiited.  tlic  large  electrode  is  placed  over  the  back  or  the  sternum, 

Fio.  31 


_.     Sonnlu* 

DIUDU4 

LtiUoitiiij* 
dcni. 


•bdominiB. 


Molor  points  of  Iho  trunk.    (l''Ttfin  von  Zi«mnen.) 

The  current  is  so  iirrangeil  llitit  this  hir^^e  electrmle  is  at  first  the  anode 
and  the  small  electrode  the  cathode.  The  cathode  is  now  placed  over 
the  muscle  or  the  nerve  to  be  stimulated,  locating  it.  if  possible,  exactly 
over  the  most  hciisitivc  (electrically)  point.  iSee  Figs.  '-W  to  39.)  The 
circuit  should  be  opened  and  the  rheostat  .^o  jihiced  thut  tlie  loininmni 
amount  of  current  flows  Ibroiigh  ilic  body.  The  current  is  gradually 
increased  by  moving  tlie  rbeci^liit,  and  ihc  cnrrent  ra]>idly  o])ened  and 
closed  imlil  a  ^^light  twitcliini;  of  the  muscle  a]>pears  upon  the  instant 
of  closing  the  circuit,  the  cathodal  closiTig  conlraclion  or  CCC.  The 
current  should  now  he  slightly  increased,  and  by  means  of  a  switch 
the  small  electrode  coTiverted  into  the  anorle  and  the  other  into  the 
cathode.     Contrfictions  now    lake  place  which  are  spoken  of  as  the 
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anodal  closing  rontrartion,  nr  ACC,  and  tlie  ancHlnl  opening  contraction, 
or  AOC.  If  the  small  elcrtmcle  is  a);ain  made  the  cathode,  it  will  be 
found  that  there  is  a  vigorous  enntniction  when  the  enrreiit  is  closed, 
but  none  wiii'n  it  is  opeaeil,  unk'»s  the  current  is  very  strong,  when 
the  oathodal  opening  contraction  or  CCK'  occurs.  The  order  of  reac- 
tion of  normal  nerve  and  imisclc  iniiv  Ite  designated  hv  the  following 
formula:  CCC  >  AOC  >  ACC  >  COC:.  The  symbol  >  means 
greater  or  less  than,  the  apex  pointing  in  the  liircL'tiou  of  the  lesser  uf 
the  two  reactions. 


UotOT  points  of  tho  [irni,  iindor  iiidc-  (Frnm  vou  ^ionirnfii.)  I.  miiiii^itlnoutniiroUEi 
B«m;  S,  mtuoulnoiilniii-oiii  ii"rvii:  3.  Wicntia,  4.  lnti<rii:i!  ni'Fvi>  of  llix  Iriri'im;  II,  iiiciliiiii 
a0rv«:8i  bmrliiHlu)  ftntitru*:  10.  ulnar  ui'rvp:  13.  brnnvh  uf  Uic  iijcdiaa  ncrvn  to  tLiv  prunnMr 


UotM  p<&ts  of  Ihf'  aim.  oulpr  sije.  (.rnim  \i,u  /.ii'(iji«-ii.)  I,  pwcriial  homl  of  thu 
oflipi  ndiaMi  longiar,-  0,  uttciisr^r  (iiiri>i  ru'liiilii  liri'viur. 

Under  ordinary  circnmstances  the  fiejiltli\'  muscle  cnntracts  suddenly 
and  relaxes  almost  innnediately.  \  arioiis  mollifications  of  these 
phcnomenii  occur  in  di.tcii.sed  (•iindrlii)ii>,  and  llicre  jire  c-nnsidcnililc 
quantitative  changes  in  the  diiferenl  mnscles  In  health.  Thus  in  the 
iDUMrles  of  the  face  contraction  is  always  more  rapid  limn  in  those  of 
the  thi^i,  and  can  be  eliciti-d  with  rniicli  wcfikcr  currents.  In  iliseasc 
we  recounize  two  tj-pcs  of  alteration:  (H  (piantitative  chaiijjes;  (1.*} 
t|ualitative  changes. 
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The  faradic  apparatus  produces  induced  currents.    The  strength  of 
the  current  is  modified  by  the  position  of  the  outer  and  inner  coils, 
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Moliir  {miiil]!  tit  till)  fiin>>rni.  Jiinirr  surfiii^p.     Mulor  iHiiniii  of  llic  tatpamt,  ouWr  ■urfaee. 

Fni.  34. — 1,  lloxor  rairJ  nt'liiilie:  2.  bruiuli  ••!  tin'  moilum  ihtvi'  fnr  lUf  proDftlOr 
ifin:  3,  fli'nor  iirodmilu!  iliiiiiuriini;  t,  iJiilmnrin  loiiem:  'j.  Hpvir  flubliinis  disitflmm: 
tl.  fit'xiir  ivirt'i  tilikiiri?;  T.  fli'jior  JmitfLLH  t;'>Hirih;  K.  flmrtr  AubllrjiJA  fLiiOI'iriLni  (riiiJdlf  and 
riQK  finKcMj;  (I,  riii-clinn  iitni-;  lU.  iiliiiir  ni.TVo;  1 1,  .ibdurtnr  polliriB;  12,  fli'xnr  biiIiISdur 
iligitiJtiiiii  ilodvx  uiid  lilllc  liiicml ;  la,  cjii[ion'"»»  |Millxois:  M,  den'  brniirh  of  the  ulnnr 
iii.Tvii:  1.1,  lli'vir  liri'vis  ii'>Ili>*iH;  Hi.  |inIin;iiiH  iTrvik;  IT,  ixliJui'liir  pnllii'ls;  IS.  addiiclor 
iDiititiii  (li^ti;  lU,  iTiiiilinc-ilin  (firelj;  SO,  Hi'ior  liivvis  tniiiiini  digili:  23.  i.ippoui'un  nimiiiu 
disiti;  21,  luiiilirlfulc-s  tspuoud,  tliird,  und  (ciirthj, 

Fio,  .ir>.  — I.  i-iliKiw.r  I'^iriii  idiiarin:  2.  >.ti|>iiial'ir  J(jiik<i>:  -i,  nuti-naor  minimi  diitllj; 
4,  I'ttcns'ir  cnrj-i  mdi.'diM  loiiuior;  5,  finniBur  iiidiviv;  0.  I'Slciisor  nirjii  nii[i>dia  hn-vior; 
7,  cxirmor  sL'fiir.iii  intirnodii  |j<>Ilidi»;  K.  rmoinor  cnnimianis  dicitoriim;  9,  obdupior 
riiiiiiiiii  illiciti;  10.  I'lli'iiwir  liidii'it;  II,  <l'>n>nJ  lh1c*ii>H>i'ii*  (fnit>l)il:  12.  i^xtoNior  iiidlcfi 
Hnd  fXlMi-tir  n-siii  mplnoiirni  pcHii-iB;  H.  <'s1'>ri«(ir  nmh  iot>lni-nripi  piillirin;  Id,  piti'iiiwr 
prinii  inicntodii  pollkis;  IS.  Iloior  IntjpiB  polljcii;  211,  dorial  inicroi^H, 
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whicb  is  spoken  of  us  the  coil  distance  and  mcusured  in  centimptors. 
The  electrodes  are  placed  as  witL  the  giilvHiiU'  a|iparatus  and  the 
current  gradually  iiicreased  until  contractions  of  tht-  muscle  ensues. 
It  will  be  noted  that  contraction  of  muscle  occurs  in  the  region  of  the 
distal  electrode,  irrespective  of  which  electrode  has  lieen  employed. 
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Mmet  potnU  of  the  thish.  anterior  mitiaee.     Motor  [loiiiU  ol  tbc  ilui^.  poMtrior  aurfan. 

(t'nirii  I'liii  ZH-iiHtMin.) 

'to.  K. — I,  iMMor  vacinw  r<ciion»  (Imaob  of  thv  lupcrior  dutraJ  urtvr):  2,  uiteriur 
Cttil  tttn;  S,  lenaor  rt^ttr  (enorii  <IirBtict>  o(  the  emral  O'lvc);  -1.  abiQntot  aerrt; 
(■  (Mm  (oDoris;  K,  Mrtoriua;  T.  vwHua  •xtvruuti  8.  wliliKlot  l<>ui[ti>;  9.  Tutui  i-ib>rnu*; 
"K  Isnck  of  Um  crunl  Mrvn  to  tliF  lusdricviis  nlcnaM  cnirii:  12.  crurriu:  II.  branch 
■(th«  (ivnl  otrra  to  tfce  raMtu  cslcniua. 

Vl*.  ST. — 'I.  ■ddttctor  magnni:  2,  Inforior  ulutml  Qi'mi  for  tlv  (lou-u*  niailsuu; 
AMdtaaduBa**;  4,  p«at  aoiaUc  nerve:  &.  wmimembfaaQaus^  6.  Ions  brad  uf  tli«  bicvp*; 
7,  nwiixiMiniin  (iaucaa)  l>c«d),'  8.  •hort  head  d  ibc  bi«pa;  lU.  poticrior  tibial  tierv«: 
UmmmI  m»tc:  14.  ■MlnooaBiu  (axUraal  Iwadj;  10^  •uleu*. 


Upon  Opening  the  circuit  and  continues  a?  long  as  the  current  is  main- 
t»ined.  Kurtht-rmore  the  stronger  the  current  the  more  pronounced 
tiie  eontractions.  If  the  muscles  are  airophieil  or  if  ihey  be  paralyzed 
«s  s  result  of  disease  of  iIk*  lower  motor  neuron,  the  respond  to  the 
fuadic  current  a  diminbhed  or  absent.  In  acute  anterior  polio- 
myelhis  and   other  disekses   inducing  rapi<i   muM-tdar  desenmtioa. 
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the  iliminiitioti  of  cfintnictility  to  the  fiirailio  curn-iit  is  a.  guide  to  th« 
extent  of  paralysis  and  atrophy  that  may  ensue. 


Fto.  as 
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Moior  pointa  of  tb«  Ue,  outer  siile.  Mutor  poiiita  ot  the  In;,  inner  tide. 

iKi'um  vfiii  Zii'iiiMeii.) 

Fio.  3S, —  I,  iii-niiiciil  iiiTvp;  2,  |nTi.Nrii»  li.iiBU";  3.  anBlrcH'tii'iTiiiiji  (I'lioriiul  hi-ud); 
■I,  tiliinlis  nnlifus:  5.  si>li-us^  tJ,  cxlenmr  luHBUri  jmliicij;  7,  ciliTis'ir  i^aniTiiiiuii"  iliiiltc.riiiii 
Loii^iih;  84  brmic^h  of  fiko  i>i'rourriJ  i^rvo  It'T  tin*  r^iU'ii^tr  hrcviii  cjij^iinriiin;  n,  |>itri>iii>Hl 
liiwin;  10,  iJotwiif  iiiUTuruu^i;  II.  wilrij»;  13,  Hi-vit  I'tiigUH  |>ijllL''i»:  IS,  i-Hpn»or  Ijrt-vJB 
cliaiiomm;  IT,  aliductor  minimi  liigiii, 

Fjti,  3li.  —  I,  g^uflt^]i'ii4'[iiiii?  [irili'i'hriT  lii>ni'l];  '2,  ^>l<nj4;  «f,  llvv**'  tviinjitLjitiif  (IIj^Lurum 
loneus:  4,  iJUBlcriur  (iUiul  ihtvc;  S.  nMiH-ioi'  ihiIIHb, 


Alterations  in  the  Reactions  of  the  Muscles  and  Nerves  to  Electricitr.^ — 

RE\CTKiN:i    OP     I  IlitiliXKlt  U-1I)X.— (^Lliiuntlll  i\  L-    /llll■^illi(m^    l-iiiHist     in 

intTfiisi'  or  tii'iLTCiisL-  nf  tlic  suftWiitihility  vt  thr  iim.sclcs  or  nerves  to 
electrieal  action.  Qiiaiititutive  increase  in  the  eleetrieal  reaetion 
OL'curs  chielly  in  teliin\ ,  for  wliieh  iliseasi:  it  is  ulniosl  palhogimuionie, 
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and  has  been  spokvii  of  us  Erb's  sign.  It  occurs  also  ucoKsioiiully  in 
the  early  stages  of  peripheral  palsies,  and  oftasionully  in  (ahea  and 
hemiptegta.  Diininish^it  dfitrical  irriliiMlity  iniurrt  in  diseases  of 
the  lower  motor  neurons  and  in  atrophies  sct'ondary  to  disease  of  the 
JMnts  and  loss  of  fuitotiimal  activity  on  the  part  of  the  muscle. 

He  quaniiiatiee  qwdUative  reaction  consists  in  diminution  of  the 

teactioQ  of  the  miBcle  and  nerve  to  the  faradic  nirrent  and  diminution 

or  exaggi'ration  to  the  galvanic  current,  uitli  lilsllnct  alteration  of 

the  order  in  which  the  various  forms  of  (galvanic  irritation  produce 

eontractioiis.     These  ipialitative   ulterulioris   nf   jjalvanie   irrilahiiity 

consist  in  the  anodal  closing  contractions  becoming  greater  than  the 

cathiHlal  closure  contractiiina  or  ACC      C<"("  and  the  cjithoilul  ii|)ening 

contractions  equals  or  is  greater  than  the  anudid  opening  contractions 

or  CO<J=or ->  ACC.      llius  in  a  peripher,il  paralysis  iluring  the  first 

woek  there  is  diminished  qiiantitmive  responsi-  tu  both  furadic  and 

galvanic  currents,  and  faradic  irritability  soon  disappears  altogether. 

In  alxuit  two  weeks  there  apiiear-;  increased  c[tiiiiitiliitive  respunse  to 

the  galvanic  current  and    the  qualitative  reaetinns  mentioned  above 

make  their  appearance.     If  recovery  ensues  the  qualitative  eleitrical 

reactions  gradually  show  improvement  and  eventually  become  normal. 

The  abnormal  increased  galvanic  irritability  persists  for  a  longer  time, 

but  gradually  disappears  as  the  farudic  irritability  returns.    If  recovery 

does  not  take  place,  all   reaction:!  gradually  ilisappear,   though   the 

increased   galvanic  irritability   may   last   fur   uiontlis.     The  sluggish 

inactive   reactions   of   degenerating   muscle   to   galvanic   currents   is 

otremely   typical. 

DUGNOSTIC     SlOMFIC  A.VIJ':     OK      ItCACTloNS     OT      nE(iK.VKHATIO\.— 

Quantitative  ami  qualitative  reariiuns  uf  ilegeiuTiition  ucciir  primarily 
aa  tlic  result  of  disease  of  the  peripheral  niolur  neuron.  They  are, 
therefore,  found  in  all  di-sease.H  of  the  spinal  conl  that  atVeet  the  anterior 
wmua  or  the  motor  roots,  and  in  all  diseases  of  the  niedulhi  that  all'eet 
the  motor  nuclei  or  their  rnots:  in  acute  and  chronii-  anterior  pulio- 
Rveliiis.  progressive  ^pinid  musi'iiiar  ntrnpliy,  and  in  biilliar  piilsy, 
in  transverse  myelitis,  syringinnyelia,  luiuor  of  the  cord,  and  as  a 
tRsult  of  chronic  forms  of  nn-niiigitis.  or  disease  of  the  vertebral  coluniii 
pressing  upon  the  riK)t.'*.  They  are  also  found  in  all  forms  of  peripheral 
neuriti-s  whether  toxic,  infccticjus.  or  traumatic,  and  in  all  rases  of 
solution  of  continuity  of  tiie  iiervi-.-*.  Tliey  orcur  in  the  so-called  idio- 
patiie  muscular  dystrophies,  but  in  these  they  are  eseeptioiial.  They 
aresLlsu  found  in  a  few  eases  after  terebrai  lesions. 
The  reactions  of  degeneration    may   be  used  for  detcrinining  the 

tproKnosb  of  the  case.  When  after  the  ?«i\th  week  the  nniscie  dues  not 
respond  as  readily  as  before  to  direct  galvanic  stirTuilatioii,  and  the 
caihciilal  closing  contraction  becomes  e<|nal  t>'  nr  greater  than  the  anodal 
opening  eontruction,  tlic  iir(igrio>i>  is  evci-cdliicly  I'avoniiilc;  the  in- 
creased rapidity  of  the  contraction  particularly  is  of  great  significance. 
If,  ou  the  otlier  liund,  after  from  six  to  twelve  weeka  no  change  has 
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occurred,  llic  aiiodal  still  pret-cdes  the  cHthodul  contraction,  and  both 
are  worm-like  in  chanicter,  the  prognosis  is  liouhtful.  Months,  however, 
may  elapst  before  the  muscle  gruLliiuliy  begins  to  regain  its  normal 
character. 

Ami'icAi.  Forms  of  the  Reactions  of  Dkgf.n-kration.— Only  two 
of  these  arc  important.  In  tlic  myutanic  reaction  the  muB«mlar  con- 
traction persists  after  the  electrical  stimnliis  has  been  removed.  This 
occurs  both  with  the  faradic  and  the  gulviLnic  current,  but  the  order 
of  contraction  of  the  various  forms  of  stimulation  of  the  latter  ia  not 
altered.  Myotonic  reaction  is  piilhognomonie  of  Thomsen's  disease— 
myotonia  congenita.  The  myeslhcnic  reaction  is  characterized  by  the 
rapid  exhuiislion  of  the  muscle  or  nerve,  so  that  relaxation  may  take 
place  while  the  fara<]ic  current  is  still  being  employed.  It  occurs  in 
the  various  types  of  myasthenia. 


Fia.  40 
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Cvrticftl  eantroa  >Qd  nrcu  oi  rc[irn»iiiaiii>ii  on  (he  IauthI  Mpm  of  the  lieRiiocrobvuin. 

Disorders  of  Nutrition.  -  Trophic  Chances  in  the  Sldn  and  Subcotaneous 
Tissues  -I)isi>rdrr>  of  nut  ritinu  or  triijiliic  ■■h.inj^c-  iirc  lc-.ii)ns  prtxhiced 
in  the  tissues  as  a  result  of  defective  or  altered  innervation.  (See 
Chapter  XIH.  RvMinination  of  the  Skin.) 

Trophic  Chanses  in  the  Bones  and  Joints.— (See  Chapter  XV,  Examina- 
tion of  the  Uoms  and  Joints,) 

The  Contour  o(  the  Body. — .Vltcralion  of  the  contour  of  the  body 
occurs  in  various  nervous  di*eiises.      iSw  rhapter*  IX,  X.  and  XI.) 

Changes  in  the  ExtremitiM.-  (Set-  Chapter  XII.) 
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ZiOcalisAtion  of  Cortical  Le&ioos.— The  cortex  of  the  brain  has  lieen 
divi(lt-<t  into  varicnia  rLgLiins  which  ure  rcfcrrtti  to  txTlniii  fissures.  The 
most  importnnt  of  thc^e  is  the  fissure  of  Sylvius.  Around  its  posterior 
extremity  winds  the  convolution  known  ns  the  ^yrus  unguliiris.  Next 
is  the  Rolandic  fissure,  passing  from  the  suiwrior  longitiidina)  fissure 
to  the  fis»urc  of  Sylvius,  with  which  it  forms  an  acute  ungle.  These 
two  contain  nearly  all  the  motor  centres.  The  third  prominent  fissure 
is  the  occipitoparietal,  scpitratitig  the  parielal  from  the  oceiititJil  lobe. 
Oil  the  median  surface  it  imites  at  an  acute  iingle  with  the  calearine 
fissure,  the  two  enclosing  hetween  them  the  triangular  convolution 


Cortictl  ouitTD*  and  Iltuu  oI  ruiircsuntiiliiin  on  Ihp-  miviAl  iMpirrl  of  the  heniiccrebrum. 

(Mills.) 


known  as  the  euneua  (Fig.  40).  The  motor  centres  are  so  arranged 
tlat  those  for  the  face  are  in  the  lowest  {iiirlion  uf  the  motor  region, 
those  for  the  arm.s  jusl  above  tlieni,  those  for  the  Icps  above  these, 
and  those  for  the  trunk  in  the  posterior  temiinnlinn  uf  (lie  asirmling 
parietal  convolution,  along  the  timrgin  of  the  superior  longitudinal 
fissure,  lliese  centres  do  not  represent  particular  niusrles,  but  par- 
ticular forms  of  movement,  invfjlving  fri(iin-ritly  tlie  simultaneous 
ttmtraction  of  several  muscle  groups.  The  motor  region  for  speech, 
(iiscovered  by  Hrora,  occupies  the  posterior  portion  of  the  third  frontal 
ccii\-olution  and  the  lower  part  of  the  ascending  frontal  convolution. 
The  terminations  of  the  sensory  nenrons  have  not  j  el  been  conclusively 
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determined.  It  seems  likely  that  some  of  them  termirmte  in  tJie  motor 
region  and  others  in  the  upper  portion  of  the  parietal  lobe. 

However,  it  is  known  that  the  euneus  of  the  median  surface  of  the 
occipital  lobo  apju'iirs  to  receive  ilirectly  tlie  fibers  from  the  optic  tract; 
that  the  centre  tor  audition  is  situated  in  the  teraporosphenoidal  con- 
volution;  and  that  the  centres  for  smell  and  taste  are  in  the  uncinate 
and  fornicate  convolutions.  The  functions  of  the  frontal  lobes  are 
not  well  known.  It  is  supposed  that  they  are  the  seat  of  intelli- 
gence. 

The  functions  of  the  basal  ganglia  of  the  brain  are  im  yet  insufficiently 
known  to  enable  us  to  diagnosticiitc  lesions  situated  in  them  with 
certainty.  Ijcsions  in  the  lenticular  nucleus  may  be  latent.  In  some 
cases  they  appear  to  have  produi-eil  sensory  disturbances.  The  optic 
thalamus  appears  to  receive  libers  from  many  parts  of  the  cortex,  and 
lesions  in  this  region  frequently  i>roduee  sensory  disturbances.  The 
puhinar  appears  to  be  one  of  the  three  basal  ganglia  associated  with 
the  optic  tract,  and  when  it  is  destroyed  there  is  usually  bilateral 
or  contraliitend  hcininnopsia.  The  existence  of  mimic  paralysis  has. 
in  a  few  cases,  led  to  the  correct  diagnosis  of  thalamic  lesions.  The 
nnleriiir  mrpnra  ifuuihigi'iiiiiia  are  a|j]iarently  the  situations  in  which  the 
arch  of  the  pupillary  reflex  is  completed.  The  inleriid!  geniciilrilf  gauylia 
and  the  posterior  corpora  •iiindrigi-iiiina  appear  to  be  associated  with 
hearing. 

Ijcsions  in  the  pmis  and  incduUii  produi'c,  as  a.  rnie,  characteristic 
symptoms  that  make  it  possible  to  locate  thcin  with  cfinsiderable  accu- 
racy, due  to  the  fact  that  the  nuclei  of  nine  eraniiil  nerves  are  situated 
in  these  two  portions  of  the  brain.  The  nucleus  of  the  oculomotor 
nerves  is  found  surronnihng  the  anterior  pi>rtion  of  the  aqueduct  of 
Sylvius,  just  beneath  the  anterior  corpora  ipiadrigeiiiina,  Pcstructive 
lesions  cause  partial  or  complete  ophthalnio]>h-gia.  and  there  is,  there- 
fore, abolition  of  the  jiupillury  reflex.  ,lusl  behind  the  tmcleus  of  the 
third  nerve,  and  beneath  the  posterior  quadrigeniina,  is  a  small  group 
of  cells  for  the  ])atlietic  nerve.  The  nucleus  of  the  trigeminus  is  situateil 
in  the  anterior  porlion  of  the  pons,  just  to  the  outer  side  of  the  fillet, 
the  inoior  group  of  cells  Iving  inside  the  sensory  groiij).  The  Ciasserinu 
ganglion  receives  the  periplieral  branches  of  this  nerve  and  correspond 
to  the  spina!  ganglia.  lH?iturliaiice^  of  the  nucleus  produce  anesthesia 
on  the  same  side  of  the  lace,  inihidiiig  tin-  I'onjuneliva  mid  llie  mucous 
ini-mbraue  of  the  nioiith.  There  is  loss  of  taste  in  the  anterior  two- 
thinls  of  the  tongue,  and  there  is  some  disturbance  of  smell  in  the 
nostril  on  the  satne  side.  Mastication  is  imperfect.  Irritative  lesions 
cause  tic  doulourciis.  This  may  also  he  the  result  of  disease  of  the 
ganglion.  The  micleus  of  the  iitiiliin-iix  lies  in  the  posterior  portion  of 
the  pons,  just  beneath  the  Hour  of  the  fourth  \cntriile.  I'cstructivr 
lesions  canst'  internal  strabismus.  The  uncirus  <)r  the /iir'/ii/  nvrte  is 
found  in  the  po.sterior  portion  of  the  pons,  lying  lightly  behind  and  to 
the  median  side  of  the  nuclei  for  the  trigeminus.     Destructive  lesions 
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cause,  paralysis  of  the  itanie  side  of  ihe  fnof,  usually  involving  the  iipiwp 
brunch.  (St-c  Hfiiiiplfgia.)  Irritativt-  It-sioiis  raiisc  faria)  tic.  The 
nucleus  of  the  <icu9iwiia  ii*  fiMimi  in  the  anterior  portinii  of  the  medulla 
oblongiitu,  just  bciiejith  the  fdxir  v{  tht-  fourth  veutriolc,  lying  iuune- 
diatdy  above  the  superior  olivarj-  liotiy.  I.«aions  produce  nerve  or 
mental  deufness  on  the  sium-  si<lc.  The  nuclei  of  the  ntgtin  und  the 
gtonopharffiigcal  nerves  are  apparently  in  the  juRular  and  petrosal 
ganglia.  From  these  gimgliii  fibers  puss  into  the  rncduilii  ol)]un};atu 
at  its  lateral  aspect,  and  end  in  a.  nucleus  in  the  floor  of  the  fourth 
venlriele.  Close  to  the  median  line  is  the  hijpiiglmiiid  nucleua.  Its 
destruction  proflucvs  parntysis  ami  degenerative  atrophy  of  the  corre- 
sponding »de  of  the  tongue. 

The  functions  of  the  iion*  are  merely  those  of  the  centres  and  triicts 
it  contains.  On  account  of  the  decussation  of  the  central  fibers  for 
the  facial  nerve  in  this  retfion,  crossed  piinilvsis  is  usually  considered 
pathognomonic  of  pontine  disease.  The  functions  of  the  medulla  are 
also  largely  dependent  n|>iin  the  nuclei  and  tracts  it  rotitains.  As  it  con- 
taius  the  centres  for  the  pneumuKastne  and  some  of  the  centres  or  tracts 
of  fibers  for  respiration,  lesions  in  it  are  u.'^ually  very  promptly  followed 
by  death.  Lesions  of  the  restiform  hixlh-s  are  frequently  associatetl  with 
nystagmus  and  may  canine  the  ^'yniplom.'^  of  cerebellar  ata\ia.  As  the 
medulla  contains  the  nuclei  of  the  motor  nerves  to  the  pharyn.x,  larynx, 
and  mouth,  paralysis  of  the  muscles  of  this  region  is  sjjoken  of  as  bulbar 

palw. 

TTic  cerehellum  is  supposed  to  be  concerned  In  coordination  and  the 
naintenanct-  of  the  cqiiilibriiun.  The  henii>plicres  niny,  however, 
be  extensively  diseased  without  pivinii  rise  to  any  symptoms.  If  the 
middle  lobe  is  iitfectcd,  thcchannteri.stic  maiiife.slations  arc  disturbance 
of  Kjuiiibritim  anil  incoordination.  The  gait  resembles  that  of  a  drunken 
Hiiin.  Nystagmus  is  frerpienl,  e.^pi-rially  in  cases  of  tumor,  and  clinked 
'lisLs  appear  early.  If  the  medullary  peduncle  isatfectcd  !)y  an  irrilative 
lesion  quite  characteristic  syinptom.s  result.  There  are  forced  mo\e- 
DicRts,  tliat  i.-*  to  say,  the  patient  nuiy  have  an  irresislibk'  tendency  to 
fall  toward  or  lie  upon  the  side.  There  are  no  symptoms  diagnostic 
0/ disease  of  the  .superior  or  inidille  peihindcs.  Misease  of  one  side 
of  the  pons  may  cause  >.yin[»loin^  similar  to  those  of  eerebcllar 
triiiiblc. 

Oeaeral  Symptomatology  of  Lesions  of  the  Brain.-  I^L-nliins  of  the 
brain  may  be  irritative  or  destructive.  The  former,  if  affecting  the 
niotor  tract,  priMlucc  <-liiiiic  >pa^ni^.  If  ch■^trllcIivc,  fliey  jtroduce 
paralysis  without  atrophy,  and  cause  ittcrease  in  the  nnisclc  tone  by 
removal  of  the  inHuencc  of  tin-  .Mi|ierii>r  arc  and  c.\at;neratioii  of  rlic 
reflexes.  All  tliese  changes  occur  in  the  muscles  of  the  opposite  side 
of  the  body.  Irritative  lesions  are  most  likely  to  be  extracerebral — 
that  is,  pressing  upon  the  cortex,  Ix-sinns  in  the  brain  substance  are 
usually  destructive,  and  therefore  cause  paralysis.  As  motor  libers 
I  are  distributed  over  a  considerable  urea  of  the  cortex,  leaiona  in  this 
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reifimi.  If  nrnirns(Tilnd,  nn-  likdy  to  c-nusc  at  icast  monoplegia.  If 
they  involve  lin-  iircn  fnr  the  fini",  the  iipifcr  liraiicli  of  tin-  faoidi  nerve, 
wliich  is  i inicr VII t I'll  from  lii>tli  suli-s,  in  riircly  iiH'cftciI.  Aphasia  orciirs 
iiiily  wlii'ii  tlin  left  siili^  is  <!i.-n'ns*'il,  l^sioii.s  in  the  corona  nidiata 
nrar  lh<-  rorlcx  tisiiully  anise  ni(iiio|)]et{ia;  if  the  lusion  is  near  the 
iutt'rnnl  caimule,  hemiplegia  is  more  common.  I^.<iions  in  the  iDtertiaJ 
rapsiilf  nlltinst  iiivnrinltly  citiise  hfrnipK-gia.  If  the  knev  and  anterior 
portiiin  nf  the  postcrinr  linih  are  involved.  hemiple(;ia  withoni  -.i-nMtry 
flmnip-H  re^iiill-'*.  When  llii'  posterior  ihini  of  the  jioslerior  limb  is 
in\olvnl.  sensory  dislnrhanecs  are  pn'sent.  and  there  is  likely  to  !« 
heiiiiiitiopiiia.  I^sintiii  in  the  anterior  portion  of  the  anterior  limb 
produiT  no  reroiinisnhlr  symptoms  and  arc  termed  latent.  Inr-rease 
in  intraiTanial  pressure  may  !«■  hnniKlit  alwut  by  newRfowlhs,  tnimna- 
linni,  etlemn,  or  inlUnun»tion.  Tlien-  are  n»u»lly  luiidachc,  ddirium 
or  etima.  \omitinK.  and  eluike(]  disk.  If  the  process  is  of  slow  <Je\elop- 
mrnt,  a  ecrlKiii  nmoimt  of  adaptation  may  occur,  and  only  the  headache 
and  \'omilin|t  may  bo  present. 

LOQkUlBtion  of  Spinal  Lesions.  Tlte  spinal  cord  may  be  regarded  in 
tni)  wajs:  0)  ■»  ll'e  jwlhway  In-lwe^-n  the  jK-ripheral  nenous  system 
an*)  tlie  brain,  ntntainin);  the  tracts  running  from  the  hrain  to  the  motor 
ner\ta.  ami  ftt>m  tl»c  wnsory  n«^-<*  to  tlie  brain;  (2)  as  a  number  at 
(in)n|M  1^  nanglion  ee lis  amnged  in  boriionta!  Ia>  rrs  or  scpnmts-.  Thv^ 
wgnients  are  usually  classiliwl  acr»^iii}t  to  the  ner\-c  roots  that  spring 
from  tlieni.  There  are,  ihoreforr.  eiiiht  oenieal.  tweJ\"e  dorsal,  five 
lumltar,  and  Hw  »acral  segments  of  the  cord.  The  whhe  matter  of 
the  spinal  ct^rd  is  di^'ide<)  into  tw  rc^ns:  the  anl«tilateTa]  pan, 
extending  fmn»  the  median  fi.<*nre  to  the  jxisterior  horns,  and  the 
pi>stenor  iwrt,  lyinR  Ivtwiern  the  posterior  bom.s_    Tike  antcmlataal 

tinrt  i>tnt«in-i  the  nxitor  fibers  or  pyramtdal  tracts,  vfaose  ftmctiooB 
law  ain'-ady  lieen  deitoribed.  In  addition,  there  are  rertain  fibas 
thai  iwx"  doanwani,  the  fiiiKlions  of  which  are  not  certainly  knoim. 
"riie  graj  matter  of  the  oirtl  is  divided  into  the  antericf  and  the  p(KRe> 
rtor  bortl^  It  is  .»mi>oscd  of  t»cnT  crll-.  and  nerx^e  fibers.  Tlie  wwr 
.■HU  in  thi"  anterior  hiwns  form  a  larcr  prouii.  whidi  sn^d  iheir  -rif- 
c.jlimtcrs  into  the  anterior  roots,  and  comprise  the  ]irripbcrB]  motor 
t»etii>rtn.s.  In  the  ii.vsierior  horns  in  xhe  dorsal  iwpon  there  is  a  Krcmp  of 
(•(■Jls  on  the  inner  ■'i.h-  known  a-  the  c«>)nmn  of  ("Tarke.  wbirb  apparvntjv 
has  sometbinf:  to  do  with  rquilibrium.  Tin  p^a^  maticr  also  cfunans 
a  lar^n-  nnndvr  of  norvr  fibers.  >oiiir  .if  wlm-h  pas>  traiis%*aad<i'  aad 
a|^>arentl\  are  ootuTnu'd  in  n-t\f\  action:  others  ascend,  and  ennvre 
ro  the  brain  the  sritsation»  of  pain.  bcsi.  mid  enld.  F4ich  se^mient  at 
the  cord  innenaics  and  peceivi«  Twtoiiev  tmpr^^^inIl^  from  an  aiHmn^  I 
mately  e«HT(-^»omlinj;  sc^nii-nt  of  tm-  Ikk!:  and  eoniains  ihe  Umw  I 
rcfle\  arcs.  Tlir  nnHoT  and  rrflex  funruui^  ii)  ihi-  i-ahous  a^maat  I 
nrr   ^lu.wti  ill  the  tattle  and  tin   ■^•ji^'jn   fmi*.aiiH>r  in  I'lair  HI. 
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^W  GBftBBAL  DUasOStS 

OWMfBt  trnqrtoau  of  Diseue  of  the  Spi&kl  Coed.- 
HfMn  iW  WKiiMiit  i>f  tJiir  itiM  ami  u|Mjn  ilie  otm  Ttmets 
tjntitum  Mtm  tipf>k<-n  f>f  u>i  lr»n<>%Tr»^  if  tht?-  iD\tJ\T  tW  wfHk  cwd, 
Wiiint^iii  if  tli'-y  iiiv'ilvF  but  one  stde,  and  focal  if  ibey  imTlTT  oaty 

«  <  j/MjHjfti-nlwf!  jHiniitii. 

TrMnww  LmIoim  of  tlw  Sinnal  Cord. — TransA-crsc  bsioes  nay  be 
IK'^lu'T*]  tty  iiilliiiiifiiiitiiiii  or  liv  jire^un-  riilicr  of  a  utmor  «r  as  a 
nnih  lA  (M'<riiiil>  of  llif  vrrti-liral  coluipn  ipott's  cfiwmse).  LrsJogg 
uIh^vi'  ll»^  llflli  MTvi'-iil  M'KiiK'iil  UHiiallv  n(u.>i«  d<^ih  hy  ^attkgmi  of 
llu-  'liu|il>rHKfri.  If  itii-  |>Bti<*iil  !turvivi-»,  paralysis  of  all  f oar  cxttoMties 
aiul  UA»\  niipnllHitiii  ill  tlit;  hotly  remain.  There  are  also  paral>'ai> 
tA  iIh-  IjIiuMit  niiil  n-<itiiii  and  ftltoiilioii  of  the  cutaneous  nAexes. 
aiul  ill  ih'mHv  mII  cum-h  nf  llir  tendon  reflexes.  Tnms^Tfse  lesioos 
U'twiu'ii  ilir  flllli  riTvii-iil  iiiid  tin-  first  iliirsrd  sc^mcnl.-s  ]l^■luce  atrophy 
uiul  tlt'Kriii'raliixi  u\  rrrtuiii  iniiadc^  of  the  arm.  aceordinj;  to  tbetr 
liJiJiiiliiHi ;  «|Hi*lir'  jmrul.vHiM  iif  the  le^^s  anit  total  Anesthesia  of  the 
Ijifly  Nn  tut  ii|i  im  I  hf  |irirl  I  hut  triLii^finits  sensation  to  the  lowest  intact 
M'tdiu-iil ;  jiNnilyalB  iif  llir  liliidiliT  iiiid  rceiiim;  abolition  of  the  reflexes 
itliijM' urx  itf  found  in  Mn' ^t'ttriii-nt  Irivolvi'd:  niui.  if  the  drstnirtion  b 
u>>*  L'»u\Avif,  eiuKutTallon  of  nil  tlic  trtidim  rcil exes  that  are  rotnpleted 
Hi  liu't<»w«^rM<|flfp*'iilaiiri'  jireHfiit.  The  cutaneous  reflexes  are  abolished, 
i^-sii/ns  Iff  iIm'  doinal  ri'KJoii  |iri«hii-i'  sjiaHtir'  ])aniple^ia  and  paralysis 
t4  'Iw  Mudiltr  mill  rn  linn.  The  iirnis  vmuik-  luifl  respiration  is  not 
diBlmbLd  'I'liii  iiiirnilii'^iii  I'xIriiiN  lip  1<>  ihi' ^(');nii-n1  involved.  l.esion» 
Ut  iJh'  liiinlwr  ri'tflon  proiliiir  iilri>|iliy  niul  ili^liirlmnce  of  sensation. 
d*i»Jril»(li,d  Honrdlnu  In  ihi'ip  exleiit.  The  situation  of  a  lesion  may 
1^-  r0V|jhl>  di'licndiiKil  !•>  ii  :^Miil.\  or  ilic  relli'xes.  If  tlie  lesion  involxes 
||u'  HiftdH'iilii  Miiii'i'l'lK'd  ill  iiii>  I'l'  tlicsr.  theV  are  of  otursp  abolished. 
\f  l\u!  Iinlon  |fi  hIioVi*  llii-ni.  liii'\  an-  soinclinics  cMi^^erated;  if  tielon^, 
lV'>  HUl  tHiU>m\\s  niil  llunlvrtl.  l^-siims  of  the  enitus  teriiiiiialis  and 
lliL-  luil'l*!,  MM  lliey  llisolw  ti  liirite  number  of  nerve  roots,  produee  a 
li/lll|t|ri|l,v  of  »vnpl<'iiii.  Their  iiPi'  irreKiiIar  areiis  of  ane.-ithesia 
t'i(fliL>|iifni||nK  I"  lln'  pii"lirii>r  rootfi  iinobeil.  and  iitrnphy  and  degen- 
(/Mll'tlt  iif  llii'  mil"' h-i  'iiiiiilieil  li\  the  iinterior  rmits.  The  bhidder 
Mild  U*  llllli  il"lliill>  iiri-  iillei'leil.  If  the  loinii  iiiviilvefl  only  the  lowe.'it 
fWnlH,  lliiri'  I"  II  iliHriii'tiTittii'  Midillr-shiiped  area  of  anesthesia  over 
llir  Hill  mill 

UHlUkwi«l  I.Hliiti  ii(  llitt  H|>lnnlCord  ahe  syndrome  of  ltrown-.S^inard). 

Th>"  piiidilM  »panil>nl"i>l'  (liesMiiK-MdeitndaneMhe^ia  of  the  opposite 
a^lv  liiitli  ^s  iii|Hiii(i(.  eMiMidiiiK  "^  fnr  upwiinl  .ns  the  region  controlled 
lo  (III-  Bt^fjliii'iiK.  Hull  liiivr  been  aircittil.  l>i>iurbaner  of  sensation  is 
ItUi  III! Ill  I  'ii  Mil  <ii|i  ii|ipoMi>-  iheh'sioii,i»elile.  piiin.iind  [ein[>erainre 
n^'lim.  Ml*.  Iixii,  liiii  (III  line,  iilitr  m-iw  [M-rsisis,  On  the  same  side  as 
IJtl'  |i:i|o||  lIlMi'  IH'K  lonn  of  I  lie  nnisi-nl.nr  m-iim^'  :(i)d  txunpleie  paralysis. 
4irii|'hj  uml  diK'iiii'i-iillitiMNi'iir  in  i lie  nnisele>  supplied  by  the  involved 
WUHtilil.  Ii'Ihh  llih  Ihi'i'i'  I'l  rtpii>tii-  panily^i^,  \»ith  inrrease  in  the 
fii|||.)itia      AhiiUi  llii>  piirid.vltr  iireii  ihert-  is  a  zone  of  hyperestliesia. 
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the  reason  for  whirh  has  never  been  satisfartorily  explained.  The 
(.-omNKtiifst  i.«iisf  of  iiiiihitf-rnl  k-sioti  is  irniinidlism.  iiarlioiilarly  liiillet 
aiicj  stnb  wounds.  Occasionally  the  syinptoms  develop  in  the  early 
stafces  of  syringnniycliM  or  as  a  result  of  liinior  or  heniorrhnftP  of  the 
spinal  con!.  Foeal  lesions  in  the  spinal  cord  produce  various  symptoms. 
aeeonlinf;  in  their  situation. 

The  Cnnl&l  Nerves. — The  olfnetory.  optic,  oculomotor,  pathetic, 
alKjncens,  audiniry,  and  ;;lossupharyn};eal  nerves  have  heen  described 
in  contMK-tiun  with  the  special  senses.  Dcfstructivc  lesions  of  the 
trigeminal  neree  of  tlie  motor  portion  causes  paral\'sis  of  the  pterygoid 
muscles.  If  they  are  uuihitiTal,  it  is  impossible  for  the  patient  to  move 
the  mouth  toward  the  ojjposite  side  when  the  lower  jaw  is  protruded. 

Fio.  iZ 


'  III  upnus  nen-e*  o(  tlie  hnsd  nm!  tiiw. 
■ip  V'l.   Ti,  firel.  •'■!  rinil,  if.A  third  braiirbca  of  Oif  IriKi-minin:  SO,  ill pra-Otbi lair  /, 
"Wyrnal;  if,  aujiri'lr"  Lli  nr;    il,  in/rutroplili'iit:   t.  clhnioidnl;  am,   iiinlnr;  al,  wiiridilo- 
lcDi[>ot»l;  6,  Ihi.i  i::iiiir ,   m,  iiiriitiil,  i"r,  ;iTini'iiliifi«    iiiiiiiiiiii',  iimii  iiMiJ  ■  rni,  iirjvii>iU\\h 
ili*jor  nod  iDioor. 


The  siift  pdlftte  is  sometimes  flnttciierl  on  the  afrei'ted  side,  Jind  ocea- 
sionally  the  uvula  deviates  to  the  snuud  side.  Irritative  lesions  produce 
eramp  known  astn.<<mus,  usually  due  to  central  discHse.  The  sensory 
portion  of  the  trigeminus  .supplies  the  skin  of  the  fiicc  and  the  niiii'oiis 
nw^mbranes  of  the  cavities  *if  the  head.  The  di>tribulioii  of  llii-  three 
branches  is  -shown  in  Fij;.  i'2.  Irriliilivi-  Ic-iiiiin  prndnrc  ticilniilihun-iix; 
destructive  lesions,  anesthesia  in  the  distribution  of  the  part  all'eclcd, 
Tbc  Gitsserian  gaiiKlion,  situated  in  tlie  How  of  the  middle  fossii  of 
the  skull,  is  the  (jauKhon  of  the  sensory  portion  of  the  nerve,  anil 
corresponds  to  a  spinal  naiiglii>ii.  Irritative  le.sion>  tiia\  cau>e  nciiriiluiiis. 
usually  associated  with  disturlmnc-e  of  the  various  secretions,  such  as 


r 
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toldwM  hf^tatv*:  tttukfiid}  yttiAQt*.  ia  «Ii&m  to  tbe  ams  of 

IJtalif*,  ¥MfUfH  UiftMtf  Uwat*.  psrtMolarix  akvrmtioa  of  tW 
frf  thtt/ti'u  ril/>rt  to  Oir  miMtMH  BMiiitiMin  of  tbe  ~ 

tmmtt/  'l(Hfi>ii4li«v|  M-rTti^rfcrf  tcsfsBadof  flaltTs,mhkiagbi 
tt  \rtHH\^i'f  uuf^ittfiA %h*-\iiUtrf lOMy oocar.  Th* /on'o/ n«vie b thr motor 
*»*fv*  ^*f  III*  ifiHiwjM  *iif  Mtr  fw*.  L'n3at<>rml  (i**trurtive  lesions  produce 
pn»n\y»in  i4  ftN>  inimAtii  tA  lite  face  ^Bdl's  pds>-}.  This  can  be  recog- 
fii/^l  l(v  fll>ui|f|K'HrHii''i-frf  th<^  fol'In.  drnripin^cof  thecomerof  tbemoutb, 
HH'I  i«iil>illl>'  l<>  'I'rMT  i\w  ryf.  'Ilirrr  may  tx-  |i>m  of  taste  and  hyper- 
ll")l«hi  1(1  ttw  '"Mr  Iff)  Ih^  mrritr  w\t.  Oc(::asHinal)y  there  is  deviation  of 
l)»^  IrriiKUfi,  (lie  (lalatf!  In  (>l>lif|tu^,  nnd  t)ic  uvniU  is  piilled  toward  the 
afifiMl  ■i«li'.  K^fTftiiiii  (»f  Hftliva  ori  the  same  side  is  diminished  or 
atifillHlii'd.  If  (lir  iK-riiilirriJ  pdriion  of  lite  nen'c  is  involved,  usually 
IkiIIi  I|i»  ii|<|i«<r'  iiikI  I<iwit  lirfuicln-n  nri-  iifrecttfl,  and  the  paralysis  is 
Ui'liKml.  If  llie  li-siim  In  inl.ra<TaiiiaI,  other  cranial  nerves,  especially 
llin  aiidllitr.v,  an-  Ilkrly  to  he  involved.  'Hie  muisoles  (five  the  charao- 
li'rUlIc  rfiirlioim  of  dtijti-iieralion.  If  the  Imon  is  ecntral,  the  upper 
hi'iiiK'li  t'Kiiiiiioiity  enciipcn,  ur,  iit  leiinl,  instt-nd  of  beintt  paralyzed,  is 
nnly  ]>iiri'ti('.  Murrfiver.  in  irntnil  Ic-^iiinH  lyinR  ahovi-  the  pons  there 
|«  itUii  lieiiii|ili'Kia,  III  fai'ial  imml^Nis  it  is  almost  impossible  for  the 
|iiiti<"lit  lo  iniintifalr  oti  tile  iHiHCHWHl  side.  Ix-cHUsr  food  collects  between 
(III'  I'lii'fkH  and  (he  kiiiiim,  II  is  titsi>  iiii]iiissihle  for  him  to  whistle. 
Saliva  fn-cly  ilribMivi  fri'iii  Ihv  dniopiTij;  rnriHT  of  the  mouth,  and  it 
In  iiiipi»Hilile  In  I'ohirni  I  lln- nrttiiiihiris  pnlpcbrarmn;  the  eye  remains 
ii]ieii  even  in  sli-ep  ihiitnphthiiliiios'):  (he  corneal  r(*lle\  is  abolished  or 
il«IM'rf«'1,  Wlirii  rhi-  patient  atlrtnpts  to  close  the  eye.  the  ball  rolls 
llpAnrtl  niid  oiimanl.  In  adilitinii,  the  palatine  reflex  also  disappears. 
IrrttHlise  Iivmoii^  tif  lite  faciiil  nerxr  can^e  s|tusm  of  the  fndal  niusdcsa 
il^Ktally  s|H(kcii  of  a^  facial  tie-  'I'lie  tMfu»  nerve  supplies  motor  fibers 
lo  ihe  Ut\  ii\,  aeiwory  tilwrs  lo  the  liiii):^.  and  iiihiliitory  fibers,  probabl>- 
mMwor\  in  iiaiurr,  lo  llie  heart ,  'lliis  nerve  also  probablj-  sends  sensory 
rtU-es  lo  tl»e  sMMriv-iiittvtinal  trucl.  IV?tnicti\e  Itr^wns  of  the  vspB 
i»>\slnr\-,  >(  nnilaterttl,  [vtrslxMs  of  one  vix-al  eoid.  intcfftmM« 
dv|rfMtmo»>  aoti  traUMvul  lachji-nrvliJi.  The  Un-nfral  duDf^ 
WftW  ^-hatw-tefistis'-  lmt«(iw  lesimw  |w\Juoe  $|wsin  of  tbe  |Jo«ti& 
vith  it>>ttttV4i  iv  ai^KUU'M  Itie  .tisnof  a>¥m<.v^  *ent  ts  the  aoCar 
Heesv  i\<K  iKe  (nlpe4)U^  *>hl  iwrt  A  tt»e  ^t1fetl«^.•Vi.^^«Ila#toii.  I>esiT«etn« 
KvA^tv^  v4  iKv-  iHT\v  *r*'  iKi-  ^-htei  >  TSe 

nvew  »>  Ifce  iMstiW  i»er^v  fv*r  tl»e  t^    ^  ^    ■ee. 

t«  v-tM>«U«.  »w»tt>,>««M«,  AMki  -sfviU.uv  t  luUieral  >i<r»(nxtrre 
)M\'Khwv  k'BU«^*>*>  W  t<ne4wH  c-  -'■---.  -  :.,^  ^  p^.^_.i,: 
the  MniJt>w^   **A?-    ***^  *»'^  -»ii«  .  :«i- 

Kw4lku>  r»'  -        -  -       -, 

I»*««rs>  ■»!«■.■-■  -     .V         ■  -         ■  ■■     "^ 

t»  ycvCMkk  *.  <*  e**»  k»  !»*«  «  ftv«i  ■««■  tv.'  »«&r  s 


^-'■■—--  ■ "-  L^       ^       ,. 
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seriously  affected.    Paralysis  of  the  tongiitt  ns  a  result  of  central  lesion 
alinf>>i  iicvfr  txviirs. 

Mental  Disturbances. — Mental  disturbanecs  may  be  divided  into  dis- 
turbances of  con»ciousnes.s  (see  First  Sight  Impressions)  and  disturh- 
ftiK-es  of  iiitcliect.  The  mildest  form  of  ilintuThmirf  of  inklkvl  consists 
in  impairment  of  memory-  or  amnesia.  This  may  be  restricted  to  the 
meinnry  of  certain  tliinjrs  miiy,  n>  the  iinmes  nf  rertain  classes  of  oltjcfts 
or  certain  groups  of  words.  It  may  also  be  restricted  to  loss  of  memory 
for  certain  definite  iktiihIs  of  time,  which  may  occur  as  a  result  of 
severe  injury  or  disease  during  or  about  this  period.  If  the  memory 
is  lost  for  the  period  preceding  the  traumatism  the  condition  is  spoken 
of  a-s  nnlero-aetive  nnine^iji;  if  for  the  period  fiillowiriju',  retro-iutive 
amnesia-  Memory  is  commonly  impaired  in  old  a(;e,  and  often  as  a 
result  of  chronic  <er«-lirMl  ilist-iise,  piiriicularly  in  paralytic  dementia. 
General  impairment  of  tlie  intellect  is  manifested  in  u  great  variety 
of  ways.  Congenilal  failure  of  development  is  spoken  of  as  imbecility 
or  idiocy.  In  its  milder  forms  imbecility  consists  in  diniinutiim  of  the 
rea-soning  powers.  In  its  severer  s^i'dcs.  and  particularly  in  the  more 
pnmounced  forms  of  iiliocy.  jntelleelUHl  iictivity  inn.\  appear  to  lie 
absolutely  abolished.  Hoth  eondiiioiis  are  usually  associated  with 
allerntioiLS  in  the  i^uhstnnie  of  the  lirain,  either  in  the  form  of  hydro- 
cpphalus  or  of  the  various  scleroses  associated  with  epilepsy.  General 
impiiirment  of  the  inlellectiial  powers  is  spoken  of  as  dementia.  In 
its  most  typical  form  this  occurs  among  the  aged:  the  subject  has  loss 
of  memory  for  rei-eiit  ex'enls,  is  confused  and  cpierulous,  nnd  the  reiisou- 
tng  powers  are  defective.  Dementia  also  occurs  as  a  terminal  stage 
in  other  forms  of  insanity,  such  as  ])eriodii-  insanity,  IIuntin;;don'3 
chorea,  etc.  Disturbiinee  of  the  iiitellci'tual  functions  associated  with 
excitement  and  more  or  less  violence  is  usually  spoken  of  as  dcliriiiin. 
Among  the  I'onmiouersyf upturns  of  intellect md  rlisordcr  usnidly  grou|K'd 
under  the  term  insanity  are  exaltation  or  mania,  deprcssicm  or  virhiti- 
ckolia,  and  delusional  states  or  jninimiiii.  It>  niiniin  is  nieiint  excessive 
intellectual  activity,  characterizeil  by  a  tendency  to  be  noisy,  to  be 
mrtive,  fondness  for  singlnii,  shouting,  swearing,  (jr  i)urnung.  There 
are  usually,  also,  in  the  acute  forms,  a  rapid  loss  of  weight  and  decrease 
in  the  physical  powers,  while  the  patient  believes  himself  to  be  in  the 
most  aflmirable  and  exirptiorial  I'lmditioii.  Mnniu  occurs  us  a  result 
of  the  inflammation  of  the  brain  siibstanrc  in  nrule  delirium.  It  occurs 
m  the  exacerbations  of  gencni  I  pjiresis  and  in  iliseased  states  of  unknown 
tinln^'  that  are  known  by  the  term  itself.  In  mchiiwhAia  the  expression 
patient  is  uiournrni:  lie  is  commonly  (piiet,  sits  with  his  head 
)wn,  refuses  to  speak,  to  eat,  or  to  lake  any  interest  in  what 
3  about  him.  Often  he  weeps  or  groan.-,  and  when  persuaih'd  to 
>resses  an  acute  sense  of  liis  .siti-  and  the  hopelessness  of  his 
,  or  will  romplain  of  misforiuncs  that  have  not  befallen  lu'm. 
Dlia  oi'ni.sit)tndly  occurs  in  gcin-riil  paresis,  and  is  one  of  the 
of  inflatiity.    The  term  pfinimiid  is  used  by  different  authors 
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in  very  different  senses.  In  general,  it  may  be  said  that  the  majority 
imply  by  it  the  existence  of  delusions  or  false  ideas  that  have,  among 
themselves,  a  certain  logical  sequence,  or,  as  the  term  is,  are  organized. 
Thus  a  paranoiac  may  believe  that  he  is  being  persecuted  by  a  certain 
person  and  be  able  to  give  reasons  why  his  persecutor  should  torment 
him.  It  must  not  be  forgotten  that  occasionally  these  delusions  may  be 
true  in  fact,  although  none  the  less  symptoms  of  the  mental  condition. 
When  there  is  merely  a  false  idea  it  is  spoken  of  as  a  delusion.  If  the 
person  complains  of  certain  ph.\'sical  impressions,  such  as  non-existent 
sounds,  visions,  odors,  or  tastes,  the  term  kaUvdnation  is  generally 
employed. 
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CHAPTKn  XVIII 
THE  TKMI'EHATrUE 

The  averagf  normal  temperature  of  the  body  is  'JS.d".  but  is  suliject 
lo  (.'(trtiiin  physiologicnt  vnriiitionn.  In  tlic  t'Hrly  hourv  of  the  iiiortiiiig 
it  may  be  a  degree  or  so  lower  tluiri  the  evening,  when  It  altujiis  its 
tuaximum  Hm-  n!  the  ilay  (iliurnal  tliiitufttioiii.  Vinlfnt  cxcrclHc, 
tni-ntftl  exertion,  eutiiig.  hik)  cxposiin-  to  ovcrhcateci  iitrTinsiiheri'  raise 
the  temperature.  It  is  moilifieil  by  ago;  in  infants  ami  young  chihfren 
the  tMu|KTHt lire  has  a  souiewhiit  hi^lier  range  nml  is  suliject  to 
greater  variation  than  in  hiter  life;  In  the  aged  the  temperature  may 
he  ■.iihnormal. 

Mode  of  Determination  of  Temperature.  -The  temperature  of  the 
lnKly  may  lie  roughly  estimatetl  b_\  ihc  M'nne  of  lourh.  but  this  nicthoil 
is  open  to  many  sources  of  error.  To  insure  aceunicy  ii  diriiciil  thcr- 
niometer  should  be  employi^i.  The  better  imi-s  arc  jirirtideil  with  an 
iuHelihlc  index  and  the  mercury  rL-rimrns  at  the  liigliest  level  to  which 
it  ruse  when  the  thermometer  was  in  the  nmuth  or  axilla.  When  the 
instruoient  is  not  pmvidtil  with  such  an  index,  the  reading  must  be 
made  while  the  thermometer  is  still  in  pusition. 

In  tliis  coiitiiry  the  tem|iiT!irurc,  as  a  rule,  is  rccorrhHl  in  the  Fahren- 
'leit  wale.  In  Kuropeaii  eounlries  the  ( Vnti^jrade  scale  is  employed.  To 
convert  t'entigraile  to  Fahrenheit  when  above  zero,  or  vice  ret*a,  use 
th« following formulie: 9  X  f '  ^  5  +  32  =  F.  und  F.  -  32  X  5-=-  f)  =  C.  The 
mouth  is  ihe  usual  place  to  take  the  temperature.  The  thermometer 
*hnulil  \k  plaeeil  under  the  tnugiic  and  held  in  [ilace  by  firm  [iressiirc 
"( till-  lip.f,  not  the  teeth.  The  thernmnieter  should  in  every  ea.se  he  left 
in  the  mimth  from  three  to  four  minules.  The  nxUla  may  also  he 
employed  as  a  place  to  lake  the  temperature.  The  skin  is  wijied  ilry 
and  the  thermometer  then  placed  in  po.fitinn,  the  arm  being  bronght 
gently  across  the  chest  and  held  there  for  five  to  seven  mipuUcs,  The 
axillarj'  temperature  is  about  one-liaif  degree  lower  than  that  of  the 
mcHith.  In  infant.s  and  delirious,  nricouscions.  and  d\spiieic  jialienls 
tilt  temperature  may  he  taken  in  the  rerlitm  or  mgiim.  The  rectum 
inuit  first  be  emptied  of  scyhalous  masses.  The  ihcrmonietcr  is  oiled 
wforc slipping  it  in  and  is  left  for  two  tn  four  miTUilc-..  The  tem|icrnturc 
L"*  fciiiml  ti>  he  about  iine-liuU'  degree  higluT  than  that  nf  tln'  nmuth. 
"great  accuracy  is  retpiircd  the  r*'ctuin  shoidil  always  be  selected  as 
'lit  plnee  to  take  the  temperature.  tV.r  thus  extraneous  factors,  as  the 
'aking  of  hot  or  cold  dririk>  or  breulliing  ofculd  iiir,  arc  avoided.  Tlie 
■Urface  temiK'rature  is  taken  by  a  special  thermometer  with  a  hirge, 
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flattened  liase  anil  lieM  in  place  by  an  elastic  strap.  It  should  be  left 
in  place  at  least  ten  niintites.  The  tcmpcratiipe  of  freshly  passed  urine 
corrftspimds  exactly  with  that  rif  tlic  Imcly  ami  may  lie  tjikcii  if  iimlin- 
geriiig  is  suspe<;ti-fl. 

Freqaencjr  of  Observatioii.  -In  ufciirile  cii^ei<  the  twice-a-day  taking 
of  the  tcinpcnilnrc  is  sutlicicnt  to  jjive  warning;  of  possible  febrile 
complications.  In  continued  fevers  the  temperature  should  be  taken 
every  three  to  fmir  hours.  In  fevers  that  show  rapid  and  great  change 
in  the  temperature  It  should  be  taken  with  greater  frequency.  The 
temperature  should  alway.i  be  ubserved  immctlialely  after  n  chill  and 
one  hour  later,  as  the  febrih;  changes  arc  very  rapid  after  the  rigor. 


FEVER 

This  word  is  used  as  a  synonym  of  pyrexia  (elevation  of  temperature), 
but  ini>rc  correctly  ^h(lul<l  lie  used  also  to  indicate  the  constitutional 
chanRcs  that  occur  with  liciKhtcncd  temperature. 

Normally  the  temperalnrc  of  the  body  depends  upon  the  constant 
control  of  heat  priHluctiou  (thcrnioufncsis)  and  heat  loss  (thermolysis) 
by  tlie  lieat^rcKulating  nieehanisni  (tliermotjivis).  ThermogeiH-su;  is 
mainly  the  result  of  oxidiitiou  processes  taking  place  in  the  skeletal 
inuwiesaiid  the  glandular  St riiciure.s,  particularly  t lie  liver.  Thermolysis 
is  chiefly  through  puliuoiiary  expiration  and  cvaptiration  of  water  from 
the  skin.  Therniotiixis  is  the  control  of  teuipernTure  li\  the  heal  centres 
in  the  brain.  In  febrile  ciitLditious  there  is  a  flisturbauce  of  the  heat- 
regulating  mechanism,  a.ssocialcd  with  iTiereaseil  lieat  pnidnction. 
It  is  111)1  di-linilely  settled  what  causes  this  dislurbanee  in  the  licat- 
regiilating  mechanism,  though  certain  conditions  are  known  clinically 
to  cause  fevi-r.  Vaughn  and  olher.s  aiKance  the  theory  thiit  I  he  bacterial 
fevers  arc  ii  manifestution  of  anajjhylaxis.  His  explanation  briefly 
is  as  follows:  the  constantly  uiairitaincd  bacterial  matter  during  iiti 
infection  acts  us  a  foreign  protein  uhich  is  split  up  icleaved)  by  the 
bod,\"  ferments.  The  reaction  between  these  toxic  j>rod\icts  of  cleavage 
and  the  tissues,  as  also  the  ^liniidation  of  eelluhir  activity  necessary 
to  produic  specific  proteolytic  enzymes  to  digest  the  foreign  protein, 
cause  fever  in  its  liroiidest  sense.  In  a  similar  manner,  the  six'alled 
aseptic  fevers,  occurring  after  operations,  are  the  result  of  to.\ic  cleavage 
prodiiets  of  parentcrally  introiliieed  (I.  r.,  not  introduced  through  the 
alimentary  tract)  proteid  as  blood,  fibrin,  etc.  The  fever  that  occurs 
in  certain  cerebral  lesions,  e.  g.,  sunstroke  and  thrombi>sis.  may  be  par- 
tially explaincil  by  the  abo\e  and  piirTijillv  li\  the  ailditionul  factor 
of  the  process  directly  involving  the  iieal  ('ciitrcs. 

Causes  of  Fever. — It  is  thus  seen  that  fr-ver  nmy  be  tlie  result  of 
(\l  iibimrmal  haderia!  hivamin  of  the  body  whether  it  be  an  acute 
infections  disease  or  a  local  infliiininulnry  proeess;  (2)  ititiixirallon 
through  the  introduction  into  the  system  of  chemical  poisons,  exogenous 
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toxins  which  are  iisunlly  elabornted  by  baoterin,  or  eiulocenous  toxins, 
the  result  of  fault.\'  mctal>c)!ism;  (3)  tljuturbamr  of  Ihe  hmt  cmtres  by 
iiire<1  (ir  reflex  naii-'«'^. 

The  Height  of  Temperature. — Vuriation  in  the  tcTiipfnitnre  below 
9;»*  ami  alNive  1lHi°  an-  oi'<'a>ionally  seen,  but  are  not  i-omputiblc  with 
life  if  prolonged  for  nmre  than  u  .sliorl  time.  Certiiiii  terms  have  been 
applies)  to  the  various  cJcRfces  of  t emjMTature,  to  indicate  in  a  general 
wa\  the  degM"*  of  fever: 


Ahoat 
Kotninl 

About 


AbMt 

Atoat 

Abov* 


35  O- 

36  0 
3(l.S 

37  0 
37.  S 

as-o 

,3S.A 

\3a.s 

/40,0 

IM  5 

41.0 


C. 
C. 


ilfl.O' 
9«  8 
97,7 

9S.R 

ee.5 

100.4 
101.3 
102.3 
C.  =  IWl  1 
C.  -  ICMO 
104.9 

ice.  8 


V. 

V. 
F. 
F. 
F. 

V. 
F. 

T. 
F. 
F. 
F. 
F. 


Vijry  low  '>t  0'iI1h|im  trniiM'mtur*. 

SnbnominJ  Uniix^raliirc. 

Koniihl  r'<rn]Htrnl,iirv. 

tilighll}'  nluivD  nnrnial  at  lubfcbrlli!  tcmpcrittura. 


Modftnicly  fubrilc  tpmp<'rBturc, 

Highly  Ipbrilt^  («inp<?rnturc. 
Hyperiiyrf'tic  luriitwralDti-. 


[From  Fitiliiymiu.) 
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Types   of  Fever.^ — In   general  we  s|jcak  of  fever  as  mild  or  grave 

aiwrding  to  its  inteasity.  Certain  (listiiict  typt's  of  fever.  howL'ver, 
Wt  reeognize<l  by  their  (lnratiiiii  uiid  l),\'  the  Hiuouiit  of  iliH'crtiice 
between  the  highest  ami  lowest  daily  variation  of  the  temperature 
f»ii([e. 

1.  CoDtinued  Fever.— The  daily  variatinn  is  not  more  than  2°  iinrl 
the  leiujierature  cniitiiiues  for  ni(»re  than  two  liiiy.-*.  falling  aljniptly, 
V  ztitit,  or  slowly,  Iiy  lymiM.  Fever  of  this  type  is  met  with  in  lobar 
pneumonia,  typhoid  fever,  typhus  fever,  erysijielas,  ami  acute  tuber- 
culosis. 

•■  Bemittent  Fever. — The  fever  persjst.n  fur  more  than  two  da.vs, 
^il  l.her*^  is  a  duih  variation  of  inore  than  2°.  This  type  uf  fever 
usually  occurs  sometimes  in  the  course  of  any  febrile  disease,  or  in 
^ticeniia,  pyemia,  tuberculosis,  in  ^api<ll^  crow  ing  malignant  growths, 
■n  local  suppurations  anil  iiiHamniatidii.s.  anil  cstivo-autunmal  malaria, 
Hic  remi.ssions  usually  occur  in  the  muruiirg.  though  they  may  take 
place  any  time  'if  the  day  and  arc  aecoinpanled  by  sweating. 

3.  Inteimittent  Fever. — This  type  of  fever  is  chnraeterined  by  a  peri- 
•"iical  rise  with  fall  of  teniperaturc  to  normal  or  below  normal.  Wlieti 
llie  paroxysios  occur  daily,  the  intermitteui  fever  i>  (|uotidian  in  type; 
when  every  second  day,onerhi\'  inTiTvi-ning  wit  In  put  fever,  tert  inn  1\  pi-; 
every  third  day.  two  ilays  without  fever,  (piarlan  type.  The  rc])re- 
SCTitative  type.s  are  seen  in  niahiriu  but  are  siiinilatcii  l)\'  a  rmmher  of 
conditions,  viz.;  (1)  ^elap^ing  fever  and  typhoid  fever  in  rare  cases; 
(2)  suppuration  without  ilrain.ige  [except  brnin  abscess  which  causes 
iubaormal    temperature);    (3)    ulcerative   endocarditis;    (4J    tuberen- 
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IfMlH:  (n)  riifly  stii(tr-»  of  Unw,  piilm[mar>',  or  ctanrluiar  tulieifulons; 
(111)  piiliruiriiir.v  tiihcniiUiwis  artt-r  ihr  funnatiuii  of  b  cavity;  (5) 
ov'-KHioimlly  M<iilKkiri'M  <]iiw>fl.>w,  leukemia,  aiul  anemia;  (ft)  sv'philis: 
(li«  frvrr  (tf  thr  primary  stiige;    (7)  iirinarj-   intemuHent  fevw:  (o) 


Pia.  4» 


Malarial  inlciniillpiil  Irxvr,  i|iiiAiiliaa  \ypt.     (Oiwii*!-) 
no.  44 


•    ,<--'. 

M 

i 

1 

1*1- 

,  k 

-71:- H-::-^ 

i         \ 

:■     :      ii::: 

'          \ 

-     -   ,.*  .    .      .       ■        ^Ffc       *£.a  a       i 


'  pitsnacf  tV  mvihral  .-^tlirTrr  •«  ^-vivl  a^J  at  timr^  danqpg 
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4.  Atypical  Tjrpes.  -Irrfgular  f ever  in  charactentaihy  markvdirTvgu- 
larity  in  ihr  rang*^  uf  tin-  ti-rriporatiin-,  ami  by  the  ubseiicc  of  pcrimUcity 
of  the  daily  rist-sand  falls,  the  highest  or  lowo.*l  point  oi-ourriiig  ul  any 
time  durinji  the  day. 


Flo.  45 


MTt^    ' 


Flu.  46 


Krcurring  fever  or  recnn I (•■«'(■  nee  of  fever  is  nmnift'sreil  liy  ii  rplnrn 
of  fcvtT  after  srvcrai  afi-hrilc  days.  Tliis  riisiy  lie  ilin-  t<i  nvcrcxtTtion. 
excitement,  iniiomnia,  indi^t-.stioii.  i:on.->tij)atiii]i,  and  many  other  triHing 


bufv:  a*  oBMt  upon  temperature  or  it 

raag^;  of-  tH«fi««ture  in  tevtr  generally 
tvaraiHMis.  At  times,  however,  there 
,  tb»  waecfbation  of  the  temperature 
-«^  -  -  •*  •—-MiMHjM»i  tfat  rwusnen  in  the  evming.    Inveruon 
ina^iMlnfe;  ia  tubweulosia  and  in  rare  instances 


>.-*^.^3Hib^  ^  ii  iimwrtnnt  to  remember  that  the  three 

\  «cc  ^E|k  t^tttds  (MRwIated  and  that  the  types  f  re- 

•  tiA  oim  aiDitknt..   Thb  is  particularly  true  in  the 

>t«i>^  ■■m.tiununti  UMtkr  tjw  intermittent  tj^ie  of  fever.    In 

->;»h.-«-.-iw  JtJMCBiitWHt;  tSTpe  is  not  constant  and  may  be 

■^    .•     w  .>4uitMu&  ty{N  ^  a  longer  or  shorter  period,  the 

:<«£<44ay  aUwUMWiOK  fkow  time  to  time. 
i^iuw^i'ltinimiiWO  'itlft*  Tampezatim  Cnrre.— Continued, 
•V    •■vMiUMUi.  t*\WRkfrwiu«Btlj-  follow  a  definite  course,  whidi 
..  ~  u.       '  -.'m  (MWfuwsJt  stage;  (2)  the  initial  stage;  (3)  the 
.V  .;ci<»^v«'M,'WiK'«  ur  stage  of  decline. 
...  "i%fr  .s-'Xteu  tuiurked  by  malaise,  headache,  lassitude, 
S.     iUM^  :*tai/v  or  onset  may  be  sudden  or  gradual, 
s..  ->«  .->4«^  uitt>'  litt^t  only  a  few  hours.    It  begins  with 
-j^..     <v   i  ?«:v«w  rigor  or  merely  a  subjective  feeling 
^v        s.  ■sv'iat.'v  ix  iW  UkIj-  is  pale  or  cyanotic,  moist  and 
^      >u|.'v>^itiv  !»  the  mouth  or  rectum  will  be  far  above 
•>.^'»ii;<iKV  >H   tbif  chill  the  skin  becomes  reddened 
V .     ■vvwtiir  JJK***.  sudden  in  onset,  are  pneumonia. 
„.  .t.u.  ^v"™"^'""  P'»**'PSses,  particularly  of  the  middle 
-^   v,^  tii.-\.kiu«,  (.■*•>  ^jip^as.  acute  ulcerative  endocarditis, 
.  ;v.     itfw«j,:   iunf\th>ns,  and  acute  gastritis  or  gastro- 
,  ..-x  .    '.It  ,a.!»iev«**s4>wiaily  if  pain  attends  any  inflam- 
es.    ^.    ■H'wii^O'  **^  height  of  the  rise  of  temperature  is 
X    fv.«  .tivvxi*  '««.'»U»1  indicate. 
...  V    s  ^n^Uttl  ttt  wiset  it  may  last  for  four  or  five 
^  _        >^-    i    -^iiic^c  vhiU  at  the  very  beginning  of  the 

^^„.„„<    .-rtittiv*  i'hilliness.    T^-phoid  fever  charac- 
*    .    *     ,     i».^   ■titi.tajfT,  as  do  the  majority  of  infectious 

,.    s.-ix;  ->»  v*f  pvwxia — the  fasHgium—^the  tempera- 

>.    iv    iiit"^f»f*i  jywtand  remains  almost  stationarj- 

,,.      X   :■*</  .Hrc'av^n  maximum  and  minimum.    It 

■-.*..>  5^   A-   ■»-■«;  ;»v  days  to  three  or  more  week*. 

i»v-,     i4:'il«i»  u^  the  maximum  point  of  the  first 

. ,_    .tMi'B*-*.  :i»f  fa^tigium  should  onl>  last  a  short 

.!v    t.-'ff-TJjil  is.  the  persistence  of  the  fastigium 

..^v--    ■nfl'.'*:;^  5iai  the  case  is  one  of  a  createc 

■.^,.,     .Ki™    K  vhii  there  is  a  complication.     It  U 
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usually  signifit-cnt  of  tlio  latter.  In  incaslt-s  the  ramplinition  is  usually 
bronohopncumoiiia :  in  smrlatina,  nophrilis.  inflamiiiation  of  the  serous 
mnubruncs  or  iimlilk-  ear  iliscasc;  and  in  tyiilmiil  fi-vcr,  a  sccoiulary 
infection,  a  relapse  or  the  development  of  tuberculosis. 

During  the  pcritnl  of  dtjerrescetice  the  temperature  falls  to  normal. 
ITic  termination  may  be  sudden,  by  crixis.  and  accompanied  by  profuse 
sweating,  incrpiiw<i  flow  of  urine,  and  general  alteralion  of  the  piilient 
for  the  fw-tter.      At  times  a  ;wfci((/wnji>  is  s^^'en,  the  temiHTaturc  falls 
hrforc  the  time  of  true  crisis  only  to  mount  again  rapidly  and  to  remain 
upuulil  the  Inic  crisis  takes  place.    In  other  ruses  a  gradual  Icrminutiou 
of  the  fever,  lyau,  occurs,    ITic  temperature  falls  a  degree  or  two  each 
<lay  until  the  normal  \^  reached.    In  tlii>ciise sweating  Ih  less  proiiounced 
W  may  recur  for  scvend  f\i\\i:.     Hie  slowing  of  the  pulse  and  the 
?eiicr«l  improvement  likewise  take  place  gnidually.     Hiipid  h/itlii  is  a 
lerm  applied  to  ii  gradual  but  rapid  fall  of  teniperiiture.     Diseases  of 
sudden  onset  usually  terminate  by  crisis,  particularly  lobar  pneumonia, 
"K'Asles.erysipcliis,  malaria,  chi<keiipfi\. and  relapsing  fever;  if  such  dis- 
cuses terminate  by  lysLs  a  eomplicatioii  is  indicated.    The  commonest 
••wmpies   of   terniiniitioii    by    lysis   are   tv|ilioid    fever,    rln-iirrnitism, 
lifi'nchopncumonia.  scarlet  fever,  pleurisy,  and  septic  infections.     A 
sudden   fall   of  temperature  indiiates  the  crisis   unless   the  patient, 
instead  of  presenting  the  expected  signs  of  improvement,  presents 
the  symptoms  of  grave  illness.     Such  fidls  are  the  resnll  of  ^hock  or 
collapse,  or  hemorrhage  especially  tn  typhoid  fever. 

Snnptoms  of  Fever.— I'yrexia,  a  teinpenitnre  over  [)[)",  is  not  the 
only  evidence  of  fever;  in  addition,  certain  metabolic  ehaTigcs  occur 
as  Welt  as  blofid,  circulatory,  respiratory,  gastro-intestinal,  iimi  cerebral 
disturbances. 

The  Blood. — Anemia  is  a  constant  accompiuiinu-nt  of  fever,  and  in 
many  of  the  febrile  diseiisi-.  tlicre  is  a  lciikoc\  tosis,  Tyiilioid  fever, 
malaria,  uncomplicated  tubcrcuKisis,  measles,  and  influenza  are  escep- 
ti^ina  to  this  latter  rule  as  they  are  ncconifiaiiied  by  ii  IciikoitcJiia.  In 
most  of  the  acute  infections  diseases  there  is  frequently  a  coneomitant 
batleriemia. 

CardiiOTWCalar    Sfstem,    -Acceleration    of    [In-    pulse    is    one    of    the 
romtant  phenomenon  that  attend  pyrexia.     As  a  rule  the  pnl.se-rate 
increases  about  eight  boats  for  caeh  degree  |-'ahreiihcil  of  elevalion  of 
tie  temperature  above  normal.     This  rule  dues  not  hohl  in  certain 
infectious  diseases,  as  typhoid  frver,  in  those  di.M-iises  causing  jiressnre 
00  tlie  base  of  the  brain,  as  basilar  meningitis,  and  iti  febrile  diseases 
complicated  by  a  canliac  lesion  in  which  there  !•<  u  normal  diminished 
pulse-rate,  as  coronary  sclerosis.      On  the  othi-r  hand,  some  diseases 
usually  aecfjmjtanierl  by  fever,  as  <liphlheria,  peritonitis,  iin<l   tuber- 
culosis may  run  an  afebrile  course  and  >et  the  puls4--rate  be  uuich 
acec-ler«te<l.    The  pu!.se-rate,  moreover,  gives  indicatiitns  of  prognostic 
value:  if   the   pulse   is   tiiark<itly    increased    it    inrljcutes   nivocardial 
degeneration  and  insufficiency,  a  <langer  signal  to  Ite  closely  followed. 


tlw  wtvtat  aadiB  dte  ^mib  iteaMiaHB  ^  ifas  lonll  of  p>Te]ua. 
rn  rli^  •>afty  n^f  of  fiercr  ife  9*^  s  iHve  «iii  huii,  the  arterial 
n-naion  t«  Ug^  aid  tfav  «aaA  se  (nL  In  ifce  faoer  ifuqies  artrriul 
tvltiT;tf  ion  odMV  phee  aoi  ife  p^*  fmaamtm  ^mM  and  fnrbjc  with 
Inw  lyitntir  pwJwiirT.  tpuhifc^  a*  •  lorit  rf  efam^  swelling  of  tlie 
mynnmiinm.  ami  wrth  oamaeBi  palw-pnsBaiv  frnn  nJuotioa  of  tlic 
vmiTf^mr  bMRR, 

SMVfeMHr  Synam.  — Tbr  i«9[inrthnft  aiv  mmsard  in  f«vvr,  iibout 
rw>  p^  miniUf  rn  .-ai-h  -irgge  nf  TriH^iwiPUg. 

flinnw  iiHMMiiBl  SfaCni.  — Thm  is  ataMrsim.  epigBStric  dlscoiufort 
i«ft<>r  riH^ls.  thirst,  and  oaoBca  ac  ddes.  die  reoit  of  suppression  of 
tbr  iip^YptMiu  of  che  ctignawt  fhrrfa.  and  mudpaniii  ht>m  tli«  lack 
nf  inti^inftl  ftttariB. 

71m  lf«rTOai  SjstUL — HthftailK,  ile&Tiiiii.  p^HMees  and  other 
HP/UM1S  symptoms  may  ;irt«id  fever.  TW  srvmtr  and  inK-iisity  of 
fh*"*^  jiymptomH  tiepnMl  oni  upon  the  bei^t  of  ilkr  fever  but  rather 
iifK>n  ffte  d^(jr»*  of  toTpmia. 

If  t&ver  (if-fsists  for  a  lr>in[  tim*  a  low  astbenic  state  may  develoji 
ii«Ufr-itit'-'I  with  «t-iip»r  and  »liig;eishim»  of  tlie  mmtal  pnx-es^es  iind 
with  mfitf  itr  lr<«i  mntinutHts  baUurinaaoos  of  sight  attd  sound.  The 
■rtiipriT'fH  Allfixlf-d  with  low  muttrriitg;  ddiriuiD  and  niuy  be  followed 
tfv  irnfttiictf  ii(Mf>nftrifiiisnpss.  often  with  loss  of  power  of  the  rectal  iiiiil 
lir'ttinty  "iifiiFpifcr*.  .\  r-otiveric  cotuJition  innj  a{i(>eHr  iiiiiJ  is  ehar- 
m-ifn'^\  li.v  viiJf-nt  delinuiii,  often  •«-vere  headache,  and.  at  times, 
f-Kpi-inWy  ill  <l)ifdrcii,  h,v  foiiviilMons. 

M*UliollRm  hiir'riiif  frvrr  (hr  etiaructeristir  (-han|rrs  arc  those  of 
\infrti—'i\  ttiilrilinhHtii.  TlnTf  is  a  markei!  breaking  ilnwn  of  protein 
fl'HiK'iiil'-d  willi  ti  siiTiiliir  biil  >iiiiii-ivbiit  Ii-n^  inark<.'d  i  lest  ruction  of 
t>ni'bMtii<liiih'-  mid  TkI^  mid  jiKTciisi'd  ellnuiiatinii  of  inorganic  salt». 
riiiu  mill  111'  iliir  ill  |iiirr  til  the  nctinii  nl'  the  foreign  prutcins  (r.  «.)  ami 
|>iiMt»   III  111!'  I'lU'l  tliiil  diiriii);  fever  fiiiMi  is  usually  witliheld  from  the 

itllti'lll       Till'    f liiii;  of   snfliiieiit    (|Uiirititifs   iif  e/irbuhydniti-s  and 

III"  diii'iii)!  ii  lil-nlr  iiiiiii'k  will  iiMiiillv  pri'veiit  u  marked  increase  in 
iliiiiiiiiiliiiii  of  iiilmni'ti. 

I'liiiv  it  n  diinittntii'ii  in  tlic  lunmiDt  of  water  e\crete<l  throu^  ibe 
k(ttm\(  line  imrliallv  lo  illen'aM^I  eliinitiHtion  bv  rc!>)iiraiion  and  to 
(lti'n>n<i'«l  e\iii>.H.ilioii  fnmi  the  vklii  :ind  partially  also  to  reteotioa 
«l   Wflh^r  (*>»»»'  itivntiMit  fuiietienal  silivitv   of  tl>e  kidney. 

\^^^•^•  Ab)i<vmii«I  niciwIvJie  tmH'es.>«i'>  eau«<'  two  of  the  aton  fto- 
mmtn^it  vxmpromv  t^f  fcvrf,  vi«..  vxaMiii^.  wiih  loss,  of  we^i,  and 
t^is-nvi'e  w  the  dartv  ihiIihiI  o*  wrinc  which  i»  hiph  oJomJ  and  of 
hiv*i   .i^ivil*.-  itrnxiu 

1t**mti*      IV  iviiuMtrtlatr:  (e>W  «»»»; 

1    l|oi(rbivw\l  tt-mpi'!WtiiTr 
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TOE  TBMPERATVRK 

3.  Rapid  resjiirntion. 

\.  Thirst,  anorvxia.  and  rpi^islrir  diM-oiiifurl  uihI  ix>nsii[iation. 

5.  Headat^e  ami  hebciwlc,  n-itJ),  al  tinips,  rotna  and  itictTuscd 
reretirHtiim, 

6.  WastioR,  loss  oi  vdght,  and  other  cvidrnera  of  disturbed  mrUb- 
oliam. 

7.  Anrmia. 

8.  riecreaiie  in  daily  output  of  urine. 

The  Du^nostic  Significance  of  Fever. — It  has  Ix-eii  »]iown  that 
fever  is  ca^ed  by  oiii'  of  three  to  in  lit  ions,  viz.:  (I)  a»  infection;  (2) 
a  toxemia;  (3)  a  oentra!  or  periplwral  irrilalioti  of  he«l  wnirrs. 

Thort-  is  alnays  aoiuc  cause  for  fever.  If  present,  hjsteria  and 
malinjicering  can  usuidh  lie  excludt^l.  It  indicates  some  mnrhid  process 
iXTurring  in  the  ho<ly.  I'sually  the  underlying  condition  is  soon 
iceoKnizei]  after  careful  study  of  the  physical  signs  and  symptoms,  but 
ia  a  crrtain  number  of  cases  the  rvcognition  of  the  niuse  of  the  febrile 
process  is  not  always  po-.sihle.  Therefore  it  is  well  to  remember  that 
tiiiiden  suppunition  and  pulinuiiarv  tuln-nnlo^is  itre  the  two  lonilitions 
lliiit  Hfc  most  likely  to  cause  an  apparent  ciiuseless  rise  in  temperature. 
Owasionally  the  pyrexia  may  l»e  the  result  of  a  milil  or  latent  strep- 
tofficeic   infection    or  an    atypical    colon,    typhoid,  or   punilyjilmid 

ItlfGI'tiDII. 

Bubnonnal  Temperature.  -A  subnormal  temperature  {hypotlienuia) 
iniiy  be  physiologii'sl  if  it  uciiirs  in  tlie  iigeil  or  in  ihust-  exposed  to 
Mtretue  cold.  K  putholot;ical  hypothermia  results  from  a  viiricty  of 
causes.  ,\  temperature  below  the  normal  is  a  fre<|ueut  and  custoniary 
seniiel  i»f  the  disniscs.  with  more  or  less  prolonged  pyrc\ia.  It  occurs 
111  the  course  of  wasting  diseases,  such  as  cancer,  at  times  in  auemiil, 
"'111  dnrinK  starvation.  It  is  sect)  Imhituiilly  in  rn\  xcileiiiii,  iliiibctcs, 
sfleroiierina  ueonHtonim,  orjianic  heart  disease,  alcoholism,  tubercu- 
lous peritoniti.s  in  the  bitter  stiige,  iind  in  some  forms  of  mental 
'WaM-s  lis  mi-liincboliji  or  in  i-crcliral  art'ectii)ns  as  brain  jibsccss. 

Shock.  Collapse,  and  Hemonbage. --These  are  inipi>rr;inl  comlltions 
fiiising  11  fall  in  tempcnUnre  which  is  ussocintcd  with  a  rajtitl,  ijuick, 
small  pulse,  pallor,  fall  in  blooil  pressure,  relaxation  of  the  splunclrrs, 
ifffgular  shallow  respiniiiou,  s\veiniNj;,iuid  marked  ]iro>lriition.  Slmrk 
"^y  be  due  to  prolonged  anesthesia,  snrgical  nperatioiis,  inJMr.\  or 
'fsuina,  inten.se  pain,  thrombosis  or  euibolisni  of  rlu'  bruin,  tin-  rupture 
Man  orgiiii,  purtieubirly  the  st<niiacli  or  intestines,  imd  poisiiiiing  by 
powerful  drugs  or  ehemieals.  If  n-actiou  oeeurs  there  is  usually  a  rise 
o' temperature  to  above  norniid. 

CoUapse  is  a  term  often  used  s\nonymously  with  shock,  but  strictly 
TWkinR  it  is  the  extn-nie  depri-^viou  and  prosiniiion  ibat  is,  as  u  rule, 
followeil  by  death, 

Hemorrhages  may  be  external  or  iuternid.  Tlie  diagnosis  of  evtenial 
wttorrhaj^e  is  selfn-vident.  Internal  bcmorrhnge  presents  sympt<im» 
very  similar  to  those  of  sbmk,  in  wliieh,  in  fact,  there  i.s  practically  a 
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blwiling  of  the  superficml .  rerehrnl,  niii]  iitlier  arteries  into  the  greut 
vcsyds  of  tlic  ^pljitK.'hiiic  rcKioii. 

Localized  Changes  in  Temperattire.  -  I^ral  vnriationiii  in  tenipemture 
from  the  iionnal  an-  usually  uf  iiiiuur  iinportmicc.  liKTca^tl  boat  ovrr 
a  part  in  a  c-ii-^toniary  romomitant  nf  a  local  iiiflnmmatory  process. 
[.(K-alimHl  «'ijldiu-»s  limy  be  si[ii|>]y  from  cxpusure  of  the  part  to  cold; 
otherwise  it  is  a  serious  synii»tom  as  it  imiiratcs  a  failure  of  the  cir- 
ctiliiticiii,  nsuiiily  in  iiii  vxtn-iiiity,  iinil  is  tlic  result  of  iirteriowlerosis  or 
tliromVjsis.    It  may  be  an  early  symptom  of  Kangrenc. 


CHILLS 

These  vnry  from  a  passing  creep  or  sensation  of  ehilliness  to  a  true 
rigor  hireling  a  half-linur  *ir  even  longer.  In  irifeclious  iliiseases  the 
milder  forms  are  as  significant  as  tde  more  severe.  The  rigors  are 
attenih'il  li\'  i;crnT!il  sliakiiig.  chattcriiig  teeth,  palliil  faee,  cold  skin 
ami  crlremi/irn  and  cyanosis  of  tlie  lips  and  finger  tips.  In  spite  of  the 
extreme  sensiilion  of  cold  the  internal  temperature  rises  and  may  be 
104"  to  1U7°  !■'.  Clinieally  a  chill  or  rigor  marks  the  onset  of  severe 
infections  which  are  initiated  by  a  rn[>iil  rise  in  temperature.  Recurrent 
chills  at  times  accompany  the  rises  in  temperature  that  occur  in 
those  I'ondilioiis  which  are  cliarai-terized  by  intermittent  fever  {i\  s.). 
Chills  occurring  in  the  course  of  eonlinueil  fever  u.sually  i[irlicate  u 
seeoiidary  infeelion,  or  may  be  the  result  of  internal  administration  of 
antijiyrcties. 

True  chills  must  he  rlifTerentiatei!  from  the  so-called  nervous  chills 
the  rciult  of  e\cileiiieii(  or  feiir  mid  u  liicli  are  not  ui'C(iiLi]ianied  by  fever. 

Shock,  colliijisc.  or  hcinorrhage  may  cause  a  subjective  feeling  of 
chilline.-is  and  coldness,  but,  again,  there  is  an  absence  of  fever,  tlie 
temperature  being  subnormnl. 


SECTION  IV 

iMivsicAL  iiiai;n(»sis 

cHAi"rt:u  XIX 

GENERAI.  rOXSIDKHATIONS-MKTlIOnS 

INSPECTION 

Bv inspcrtion  w** li'arii  the  size,  shapp. -.ymmrtry. ftilor. and  <hiira<tcr 
of  IIr-  muvuliK-nts  of  tin-  wlinlc  or  [jurt  iif  tlic  lnnl\ .  Tin-  ,stinlr[it  should 
t«arh  himself  a  methoti  of  obsrrvation  liy  which  all  the  facts  are  rorre- 
laUfl  in  ri'Kuliir  systfttiiuio  onler.  llv  slioiilil  jicrii^torii  liiinsvlf  to 
always  make  the  observations  in  »  rcsnlar  niuiinor.  uoliiiK  first  thi-  sisie, 
then  the  ^Impt-,  ftiid  llicti  th<.'  oth«T  f«i'ls  jjurncrcd  liy  his  inspect  ion  of 
the  pari  or  parts. 

Methods  ot  Inspection.— The  whole  IkhIv  >hoii1il  he  cxiimincil.  The 
entire  surfa<re  need  not  he  cxposfii  at  once.  Imt  porti'>tis  of  the  Imdy 
can  be  covered  and  the  varions  [larts  exposed  sectional ly.  The  li(iliT 
should  be  so  urruiiKcd  that  it  can  lie  niinle  to  fall  directly  or  ohli(|uel,v 
onth«  surface.  The  patient  must  be  sealed  orlyinp  ilowii  in  an  easy, 
symmetrical  p<mtioii.  lie  :sh')nlil  lie  vicweil  by  the  oliserver  stiindirij; 
first  in  front,  then  Iwhind,  and  also  from  the  siilc.  To  observe  tlii'  untcrinr 
portion  it  in  often  well  to  stiirul  lit-hinil  the  [in l lent  and  look  doi\  n\\ar<l 
over  the  shoulders.  The  arms  sbonid  fall  by  the  sule;  the  hrcathinK 
should  be  f|uiel  and  undl.'itnrbed.  In  nervmis  diseases  and  diseases 
ftffceting  the  muscles  and  bones,  the  patient's  (jalt.  his  ability  to  stand, 
atid  the  methfMl  of  risinft  or  sitting  should  be  ub-erved. 

Inspection  of  Cavities,— Inspection  of  i i\   of  the  Itody  cavities,  as 

the  nose,  stomach,  or  rectiiin.  is  tnadc  possilile  liy  the  U!^c  of  special 
tiislrumrnt.s.  The  melliiHls  of  emplnyiueni  and  the  data  ohtiiini'd  by 
the  use  of  these  is  considered  elsewhere. 

PALPATION 

By  palpation  is  meant  the  cniplovrnciH  of  the  >ensc  of  loach  in  the 

'amiiiation  of  accessible  portions  of  the  body.     Palpation  confirms 

J  cheeks,  in  part,  the  result-'  of  inspeclion  and  obtains  adillti'mal 
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hitormittiuit.  Wc  Warn  from  pnlpniion  of  iImt  exuninn]  part:  (1)  the 
■i»f,  Jmiw,  »iul  nmtour;  (2)  the  dc-grrc  of  drjTiess,  mcMSiture  or  tenipt-r- 
Itlurc  of  thf  DviTlyirig  skin;  (3)  the  aenMliiliiy,  the  abs4-ncr  or  degree 
uf  U'iHk-rin.-s.t;  [i)  the  movahUity  as  determined  by  the  palpating  hand, 
ot  with  respiration  or  functional  movement,  as  gastric  and  iiiteslinal 
IH'rixUlHU.  aiwl  the  eharatler  of  tlie  normal  movements,  as  when  a 
jotiil  U  evauiiiieih  (.1)  the  rr^Ufanre  and  deuxity,  whether  hard,  soft, 
vImIU'.  or  e^U-uiHtoiis.  ami  uhelher  n  .swelling  is  solid,  air-cvntaining, 
or  lilU-il  with  Huid.  The  latter  is  ascertained  by  fliietnalion  or  tremor 
uf  thi'  Ihiid  )(  the  pidpatin^  hand  i^  placed  over  ihi-  swelling  and  it  is 
■iriiek  with  a  fiuKer  of  the  other  liund. 

lit  the  iwlpiilion  of  iipeciai  organs  ^perinl  ]))ienomenii  are  eliciteil 
which  tiepcnd  ii|K)n  the  function  of  lliat  organ.  Thus  in  palpation 
fil  the  che«l,  the  vibrations  originating  in  the  hirynx  during  the  act  of 
itiituikini;  are  trniisinitted  through  the  piilnioonry  channels  and  tissues 
(4>llie  iMlputing  hand  fremilini.  Abnormal  vibration  from  the  fric- 
lt)iii  ol  l«(i  ruuglicncii  plcurie  ran  lie  felt,  us  ran  the  intrapnhiiunary 
H^iliitlKii  of  lloids  ijrirtii-ii  riil/x  itiul  mi'/s  respectively).  By  palpation 
HVt"  ll"'  heart  wf  rleterniine  the  character  and  IncHiion  of  tlie  point  of 
KlltMniiim  impulse  of  the  cnrdiiic  cuniruetiun.  Furthermore,  abnormal 
tlliialionn  originating  in  the  lieurt  or  bloodvessels  (thrilh)  can  he 
f(iM>|lMl)M^d  by  the  sense  of  touch. 


PERCUSSION 

Ml  [iiTriHiIon  isi  meant  llie  ;k-1  of  striking  upon  any  part  of  the  body 
Hi  oiilt'i  III  llirow  the  underlying  Mtnicture.H  into  Hu<lii)lc  vibnition  and 
III  b|d||Mi  from  the  cliiiriiiliT  of  The  sounds  produced  anr|  the  degree 
li(  ri'«l"Itinre  to  the  percussing  lin^xer,  the  physical  condition  of  the  parts 
bi<iii'<tlh  riinicnlly  percussion  is  emjihiyed  to  outline  organs  and  to 
l|l<h>lllllue  if  lliere  is  more  or  less  air  than  normal  in  the  air-eontnining 
KlUIMii  I''"'  e\iiiople,  the  (jnality  of  the  sduuiI  proiliiceil  over  the 
ItHirl  ehtHlKes  when  the  lUargiii  of  the  organ  is  reached,  and  hence  the 
I'Mhllih  lire"  <''in  he  definitely  ntitlineij  by  noting  the  appearance  of 
the  illHliK''  ill  Honnd.  In  the  same  wii\  li_\  pereussiiig  over  the  lung, 
■III  hIi  loiiMiiiiog  organ,  changes  in  the  quality  of  the  normal  sounds 
\\\t\),  Indlriite  ihe  presence  of  more  n'lr.  r.  ij.,  eni|ili\sema.  or  less  air, 
V   u  ,  piii'iin i''  -'olidificalion. 

Mitltlifl  o(  Procedure.— Percussion  may  be  performed  with  the 
l|liil<  I ',  "I'h  ioilrnmcuts,  or  with  a  eoinbination  of  both.  The  blow 
llini  111'  I'fnick  upon  the  part  directly  (iiumeiliatc  percussion)  or  ii|)on 
t|  l||t>illtini  liil'Tposed  between  the  part  pereo>M'd  and  ihc  percussing 
itlltll'f  I'f  (Icitrumeiit  (mediate  pen-iissioiii.  The  blow  may  be  light 
imtpi-rlleliil  piTcussinn)  or  forcible  {ileep  pcreu-.sinn).  The  sounds 
vllilli'tl  niii,>  be  li-.tinei|  to  thnnigh  a  >telhosci>pc  jilaccil  upon  the 
pMtl  pi'i'iil-i'ieil  (Hiisciikatory  pcretission)  or  attention  may  be  directed 
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more  to  the  fwling  of  resistance  lliun  to  tlie  vliamiter  of  the  smimi 
(pdpttory  perrussion). 

TMbntqas. — Tliv  examiner  shouUI  stiind  or  sit  directly  in  front  of 
or  behind  the  patient.  Tlie  best  positiwn  of  the  pHtieiit  is  stiiniliiig 
with  the  mii^cltv  relaxed,  the  head  .itraight  and  pointing  fomard  and 
the  arms  hung  loosely  at  the  sides.  AltcfHtions  in  the  position  of  the 
hetul  or  arms  and  contractions  of  the  muscles  causes  changes  in  the 
p<:rcussion  note,  particuhirly  nuticcHble  wht-ii  rorrespondiiig  points  nf 
the  lungs  are  compared. 

While  piTciissing  tin-  |)o.'«terior  thorax  it  is  desirable  to  have  the 
patient  stoop  slightly  fornartl  with  the  arms  folded.  If  the  patient  i$ 
confined  to  bed,  if  not  too  ill,  he  should  sit  up  during  the  percussion, 

Vk..  47  I'ui    i'< 
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lis  contact  with  the  bedclothes  ileaden.s  (he  sounds 
elicited.  If  the  body  rrnist  be  recumbent  it  shoulil  lie 
as  level  as  |Ki,'«.iiljlr.  If  the  iiiistcrinr  chest  wall  is  to 
be  percussed  find  the  patient  is  turned  upon  his  side 
it  is  nf  great  impojtjiiice  to  remember  ihnl  there  h  u 
marked  <!ifFercncc  of  the  percussion  note  and  other 
physical  signs  between  the  upper  and  lower  sides  of 
the  chest. 

Immediate  or  mediate  percussion  may  l)e  employed. 
If  the  latter,  the  striking  finger  or  instrunicnt  is  kii"V\n 
as  the  pltannr  Hiirl  the  intervening  medium,  a  finger  of 
the  opposite  hand  or  a  sniiill  di^k  nf  luird  rubber, 
wood,  inrttd.  ghi^rS,  or  iv()r\ ,  is  called  the  I'lrj-iixrler. 
Fllu'i  piFuoi.  The  fingers  are  not  only  more  i-onvenieni  than  instni- 
menls,  i>ut  the  .sen.se  of  resistiince  can  also  be  better 
appreciated.  Only  the  finger  which  is  used  as  a  pleximetcr  most  be 
phiced  over  the  surface  to  he  examined  in  close  and  iiitriui\id)lc  con- 
tan  without  undue  pressure,  so  that  no  intervening  air  can  interfere 
with  sounds  elicited.  For  inAtan<e.  if  the  anterior  porlion  of  the 
chest  is  to  be  fwrcnsseil,  the  fingers  must  be  placwl  between  the 
ribs  in  the  interspaces  and  not  at  right  angles  to  them.  The  rest  of 
the  hand  :«hou!d  rest  lightly  on  xiu-  Mirfacc  ^n  tluLt  pns'-nrc  from  it 
»ill  not  interfere  with  the  priHliictii-n  of  the  somids.  Only  one  finger 
may  be  used;  hut  if  iui  organ  is  to  Ih'  nutliTU'd,  liirci'  iiiiger>,  wiih  the 
palmar  surface  down,  placed  dose  t<igcthcrand  laid  Hat  upon  the  surface 
of  the  body  and  alternately  percus.se<l  will  often  iiidioile  a  cliauge  in 
note  more  delicately  and  more  e>iK'tl\  than  if  one  finger  Is  uiovcil 
ttcfa  time  a  note  is  struck.    Severjil  pohits  in  the  un-  of  ihe  plessor 


inrormation, 
size,  shape,  ar 
atlire  of  tlit-  ■ 
of  tt-ncicrnc?-- , 
or  with  ^v^[■' 
peristalsis, 
joint  is  exiii 
elastic,  or  i- 
or  fillpd  wi! 
of  tiie  Ihiiil 
strurk  with  i. 
In  the  p.il 
which  dcpcri. 
of  the  cliest, 
sijcaktiig  an* 
to  the  palpiiT' 
tinii  of  two  r 
agitation  of  'I 
over  the  licin ' 
maximum  im 
vibrations  ..li 
recu(;iii:u.-ti  N; 


By  pemiH- 
in  order  In  i ' 
to  judge,  fr'H 
of  resist«m-<-  ' 
henejith.    (_t. 
determine  if 
orjians.     F"- 
heart  chanxi' 
rardiac  area 
tho  chai(_" 
an  air-i<  11 
ma,v  indiesi 
c.  g..  piicnni 

Method   o^ 
fingers.   .'  ■■• 
may  Ik-  ^ln 
a  medium  n 
finger  or  in-r 
(superficial   i 
elicited   i 
piirl  |KT<i 


4«rit  <f  tbp  tUsue  thrown 

^  inn  oi  the  blow.     In 

.-^  %iWy  over  the  part  so 

--*  dii*rtl\-  underneatli 

*  .<«K(iJu>-v<i].  to  iletermine 

ofjmns  which  may 

b  leodemess  of  the 


iJWnni  parts  into  \-ibratioii 

xwJ  10  determine  the 

^WKtvits  or  to  outline 

wtt*^  eowred   by  air- 


J 
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I  Pertii33ioa.~Tbi5  form  al  pomsaoo  b  laxtui  to  (Wtmniiw 
the  iegrr^  of  rrsisuim  ntkcr  tbaa  tbe  acOMl  pfntt^w  noir.  It  b 
■Ktssoully  employed  over  tbe  dsvicfe  to  detcrmioc'  the  note  of  the 
uD(kf]fiig  fang.  It  id  of  primary  impanaitcr  to  «Nn|wte  only  the 
niitci  vnr  caefc  cjavide  and  not  to  conpAiv  tbr  davkvhr  notr  with 
thatdidted  ow the  tissue beDcath  ss the  rlaridR ur boD.vstnKluR« 
and  are  thrmc^vies  capable  of  pruducing  a  thanpr  in  note. 

At  ii[iM->  a  ^niaddl^  stroke  with  the  flat  of  the  haoil  t?  ased  to  frrmsly 
cstkoate  percussMO  changes  over  Uri^arta».aj  in  larp?  plrunl  rffusMHis. 

Imwiediate  palpdory  perfuM$ion  may  be  perfonned  by  5>impl>-  striking 
ibe  or^n  with  tbe  baJl  of  the  fin^rr  aiwf  permitting  it  to  remain  there 
for  t  brief  ia.stjuit  or  so.  The  scwallcd  fingcr-flioking  ^AViboa),  tbe 
fir^loficcond  fin^r  heiog  »Dappr>l  nff  from  tin-  thiimlion  to  the  surface 
to  be  examined  and  iingerioe  there  for  an  instant,  is  cmplinwi  to  outline 
a  suptrikaal  aolid  urgau,  »s  the  spleen,  oveHving  hoUov  >>inii-turo^  kihI 
the  intestines. 

Fii.  so 


I 


VulttMai*  in  aoumla  flnduccil  !>)'  lishl   <nnnll  vcdc''*'  *<>it  ilcnp  diucr  wnlaM) 

Binuinual  jxiIpaUirti  jterftinMun  (Scwnit)  is  |i<-rfiiniiiil  In  liKbll\  rr-<t- 
ii)|t  the  6nK<.Ts  of  the  |)Bl|ial<iry  liaiid  ii|niri  tin-  iTpm  tn  In-  inittiiutl 
and  Using  the  miiUllc  fiimcr  of  thi-  olhir  lumd  as  a  jilfssur.  Wlivii  ihr 
striking  fin^r  reacln-v  tlic  or^aii,  \'ilI^lltil>1l^  fiiii  In'  frit  in  jl  liv  tlu' 
palpjitoiy  hand. 

Mediate  Percussion. — Thi»  is  the  nu'Tlmd  iiiii\(Tsii]|_\  cniplinctl  tuitl 
ihcone  that  (livos  i\\v  brst  result  tr)  tin-  incNiKTiciuTd.  It  liiis  iiln-iidy 
been  siiHidt-ntly  di.-taisscd.  Mnliiilr  piiti«i!iinj  iiirnimtiini  is  ii  form  of 
mediate  percussion  in  which  crn|)luisis  i>  luid  upon  tlic  sense  u\  resistimer 
rather  than  iipnn  the  elicited  sound.  To  j)erf"rin  flii>  tlie  |j|('\inii-ter 
6ii);rr  of  one  hmid  is  struck  ncnlly  witli  I  lie  \>u\\  of  llie  Hrvi  tlirei-  fint;ers 
the  other  hand.  The  ph'ssor  fiin;er  liuj;ers  nil  llie  piexiruelcr  iiiiKcr 
n  ft'w  s<'coiids  Itefore  ri'pelition  uf  the  .-.troke.  Palpnlon  |icrru,-siiin 
my  fonn  is  a  vtihndilc  aiil  in  outliniiii:  ori;iiiis  surrmuideil  li\  liiillo» 
Ten.  or  in  detcrniiuih>.'  the  Icvelxil'  fhiid  in  (lie  iil>dniiiiuiil  or  llioriii'ic 
ities,  more  particuhirly  in  ii!iser\'ini:  (lie  eliiinces  th;U  ueciir  as  a 
lit  of  po-itural  variation^,  auii  in  oritliiiiuj;  cuntiKuuu.s  stnii-tirrcs  of 
e  same  peroussiun  note. 


must  be  rcmembfir-d. 
midillp  fin;^'*-r  uf  lUf  ■ 
right  iingli.-^  iiimI   Ii<' 
strokes  before  inovi' 
fall  tliroflly  mul    i 
pleximi'ter  fiugcr  k\' 
uiwi  rebotimliuk  '■ 
by  mov<'iiR-!ii  ■ 
tlie  finder  iilone  tnnv 


T^  i_t*i'WtA  in  placing  the  hell  of  the 

>  (irftw^-    li'imriliiHi'  pernission  is 

^jjiiually  brought  toward  the  stctho- 

.  g^  (.trikr^  the  orKan  ovpr  wliicli  thi- 

■  (■trpf^'""*'>*  'it''"''l  I'l-'coities  abniptly 

J^mctdiire  Is  carried  out  in  radiating 

liaof  v&liir  in  outliiiiu);  the  pn.sition 

_    W(Kliert.vm|)!iiiitic'  organs,  as  the 

iiljimf  the  margins  of  limited  arcus 

-In  this  form  of  perfiission  the  ffirce 

^^fy.    The  niiiidh-  finger,  flexed  «t 

jligiinil  phalangeal  joint,  is  used  iis 

^lif.aiid  isdirecled  piTpt'iidiciihirly 

^^  wall.    The  stroke  is  made  upon 

end  of  the  Hexed  jiortioii  uf 

II  b  a  piirticiihiriy  exact  method 

ihe  heart  and  great  vessels  of 

JtWrnl"  Produced  by  Percussion. — 

-^   ^tffA*  protliired    by  percussion    have 

_,^i-   miisiral    quality    and    may  viiry 

,^rk.  volume,  diinitioii,  and  ipudity  as 

^  MBK*!  M>imds. 

1^^-  Tliis   ilept-nds    u|)ou   the    iiiiniber 

^^  rUiratioiis   oceiirring    in   a    ilefinile 

_     h  will  he  high  when  tlie  vibrntions 

-Bfjwi.  1<"*'   when    they   arc   slow.      In 

^^arc«vtly  t'oiitHins  the  lower  becomes 

H«^  .spends  upon  the  amplitude  of  the 
'.^^  m  *h*'  *"1"""'  "'^  *hf  amplitude.  It  is 
^^q^jjoyed  und  i>ssi']Hiiill,\'  is  the  Iniidiiess 

Jt  jrtind  depends  ii|)on  tlie  U-jigth  and 
r»  taJ  ^rics  directly  with  the  pitch  and 
#tfKls  that   are   high    in   iiilili   are  of 
'^irtt  duration. 

^■uwl  hy  which  it  is  distinguished  from 
,  „  ihf  qwalil.v-  Chnii^cs  in  the  pitch  miiy 
^t^  quality. 

-.  ?f»«iiii*d  ^>y  IxTcussion:  (1)  resonance  or 

iIulneM.     MudilinitioiKs  of   these   types 

^^  under  every  variety  of  cirnimstance. 

^jj^in^  is  applied  to  the  I'lcnr  jouiid  pro- 

'  At  hiiigs-    When  ihe  rcsuiiaiiee  is  incrcaised, 

.   fcj^ff  than  normal  it  is  known  as  hi/{icr- 
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resonance, &nA  results  from  an  iiicTfas*-  of  iritrapulruonary  air.  When 
there  is  a  decrease  or  muffling  of  resonnnne  it  is  known  »!*  diminixhed 
or  impaired  reaonance,  and  results  from  snmll  pulinouarv  sulidific-atioDS 
or  slight  thickening  of  the  pleura. 

X>aliieB8. — Pulncss  indicates  the  alisencc  of  air,  AbmAuk  dulnrfu  or 
flatness  is  a  teriii  applied  to  the  percussive  note  over  a  solid  organ.  It 
is  a  htgli-pitehed  note  of  short  durntioii. 

I-'iii.  :>2 


«f  Laag 


'■  RfUitivr  Itulnrtt 
uf  Ih-art 


of  Liivt 


of  Livtr 


Abtol'u.te  Dulnta 
of  lUart 


OtHti'lr  Tj/mjulHU 


ShovriiiK  tlni  »n-u»  i>t  fcsoiifliirc.  JiilncM,  and  lympniij'  Ul  lipollli. 

Relatire  dtihif.ix  indicates  continuity  of  iiir-routainiii;;  .structures  to 
a  solid  organ.  The  iioic  ir.  low  piti-hed  and  of  greater  duration  than 
that  of  absolute  flatness.  Tlic  dL'i:rer  of  dulncv  may  al.-o  he  expressed 
l>y  the  terms  slij:hl.  mi'dcrate,  or  marked  diilriess, 

Tympui;. — This  is  the  term  applied  to  ilie  sound  that  is  produced 
over  an  air-containing  cavity  with  smooth  walls.  It  is  u  low-pltclierl 
note  of  large  volume  and  marked  <lnraiion.po,s.spssin)i  a  peculiar  melallie 
quality  whieli  is  he^t  deserihed  ii\  hollow.  As  t,Mn]iany  apiinnu'lics 
attd  is  mrHlified  hy  dniness  it  is  termed  a  miMlerate,  dull,  or  slight 
tympanitic  note. 


3SS  GESERAL  DIAGNOSIS 

Spedal  forne  of  tympan}'  are:  crackrd-pot  TMonance  and  amphoric 
taaoMuna.  The  former  sound  is  readily  imilnii-<j  by  sharjily  striking 
upuu  tliv  knev.  thr  bands  so  clusix-d  that  there  i.s  n  slight  nmount  of 
airbiicwivii  them.  It  b  producml  by  a  qiiifk  stroke  over  a  pultiiuiiury 
twiljr  urii  pavumuthonx  i-ommiinicutiiig  with  u  large  broiichu.'<,  when 
dw  pMtieitt's  mouth  b  wide  open,  and  is  best  henrd  b^'  plncing  the 
bvll  of  tlwf  ^ethostvpe  in  front  of  the  ojien  nioiitli.  It  may  also  be 
«^-it«^l  b\  jwwussion  of  an  infuiit's  chest  during  crying  or  by  fornble 
li«ruiv«»ii>ii  of  thif  hmg  of  an  adult  near  the  Inuheii,  pruvidetl  he  has  a 
yWklui|C  thorax.  The  latter  siniiid  possesses  the  charactcriMic  of  the 
HHiwl  prwduird  by  striking  a  large  jar  with  a  wide  month  and  is  pro- 
itiK'««l  b>  prtvussjug  oyer  n  large  siaoutli-wuUcd  cavity  with  a  small 

tfp«r"it»K- 

Tt»  Dwgrw*  of  Resistance. — This  is  esliiniited  I»y  the  sense  of 
(iMtt^lK  Wlieii  air-foiU;iiiiing  rstruetnres  are  percussed  the  .'Sensation 
tu  the  Huge**  is  as  if  the  part  underneath  lioinidcd  awiiy.  Over  solid 
slHHtirtw.  the  seu,-iation  is  as  if  tlie  tissues  beiieatli  were  immovable. 
Hk-mhim,-  >A  resi^tanw  is  liest  appreciated  by  imnu'diiite  or  by  palpatory 
|>WI\-ilikMOU. 

AUSCULTATION 

\ij(WVlltttH4t  19  tbf!  niethod  of  ph.yi(icnl  exaniination  employed  to 
rviVttuiM?  tlu'  1hhI,v  sounds  and  to  interi^ret  variation.^  in  them  from 
(ho  ihiumO- 

MffttwHtl  ot  Auscultation.  -The  patient  should  lie,  sit,  or  stand  in 
<tu  iy*v  ainl  uuixvitmiiieil  position.  Twn  mvtluHls  nmy  be  employe*! 
tU  •U/<*Mh«lKt»:  iIh'  imnieditile  ordirccl,  iirid  the  mediate  or  indirect. 
iV'  h»i**tt*  twtho«l  is  I'f  value  only  in  the  auscultation  of  the  chest 
w  itUltutwH,  (be  e«r  being  iilucetl  directly  upon  the  skin  with  only  a 
\liut  (ow*4  intvrwiiiiig.  The  gross  cha  met  eristic  sounds  are  ejuyly 
^4UUv<l  K*  (bi^melluHl.  bill  for  finer  ami  more  careful  work,  particularly 
lU  \liw'  mwultc'i""  of  ihc  heart  with  the  ncci-ssity  of  localizing  and 
\MU(W  WMWK  llie  uicdiiite  method  by  mean.>i  of  the  stcthoseope. 
^Avvt't   U»  a|»pn>eMi1u>g  (Iccji-seated  pnlmonun    lesions,  is  of  greater 

Wh  S*»(hw«w»l>»  '"'i''  slethiifcope  consists  of  a  bell  which  is  ptace<l 
uaut  \\\\  rtUHiullcitt-'l  organ  and  of  one  or  two  ear-pieces  which  are 
\V*Hwtv*l  U>  tievi'tl"'  or  rigiil  rnlies.    The  single  stelhiw<-<ipe  has  but 


\*W*t«»l»HwurT-    -  ,,111  ■      . 

»L  ««itHl*  ill  «ni«eultnlion  of  bloo<lve.ssels  or  stnicmres  m  close  prox- 
iJi.v  (o  \\»-  .>ar «»d  rhat  the  listener  is  wnfu.Mii  by  extraneous,  .^iinds. 
lie  .^"'W'-  'T  him'tral  ftetli"m>!>f  has  two  ear-pieces.    Tlie  advantages 
Vt  (llU  kii»>'  "'  "  slethoseofH-  aiv:  il  ean  be  applie.!  lightly  over  • 
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Flo.  63 


▼ 


tender  part;  the  listener  is  not  obliKed  to  stoop  or  a.isuine  positions  in 
whieli  the  blood  is  fortcd  to  hia  licjid,  willi  «  coiisfiiu^-m  ringing  in 
the  ears;  outside  noises  are  largely  obviated  by  the  well-fitting  eiir- 
piw«8  and  the  pressure  over  ii  piirt,  i'spednll>  llie  heart,  is  easily 
regulated.  The  beJI  of  the  stethoscope  is  placed  lightly  but  dosely 
to  the  Iwrcd  part  so  as  to  exclmie  outside  noise?.  It  is  held  in  place 
by  the  fiiigi-rs  and  thumb,  care  l>eing  observed  not  to  Imve  the  fingers 
touehing  the  patient.  Th^  ilifferaitial  double  ntcthMcope  has  two  bellS) 
the  sounds  from  cuch  being  conveyed  to  u 
different  ear.  Tke  phonendcscope  is  a  flat, 
round,  fallow,  nietallie  lx:lt  coveretl  by  a 
vibrating  hard  rubber  di^k  and  eonnecte*) 
by  two  soft  rubber  tube^.  It  i»  u.*ed  to 
intensify  sound. 

The  Howies  stfthoscfipe  is  eonstriicterl  on 
a  priiidple  similar  to  that  of  the  phonen* 
doseope,  but  a  single  rinid  tube  is  attached 
to  it  at  right  angles  to  tlie  central  axis. 
The  tube  may  be  sliplKti  into  the  bell  of  aw 
ordinary  binaural  stethof^cope. 

The  multiple  sMhoscope  for  the  use  of 
elasses  has  several  s(-t5ofeaf-piw<'s,iHtiic-hcd 
to  one  chest-plecc  by  means  of  braiichcil 
tubing. 

Emrs  of  Auscultation.  -In  au.s(niltatiiig 
it  U  neeessary  to  iltsregani  external  noises, 
noises   ]>roduci-d    iu    the    stethuseoi>e  and 


lliiwkiili.-v'«  aiiitfli'   aUitlitwcDpc. 
lTwi>  picGva.) 


Fir,.  ,il 


Biiiiiiirnl  nltlhoijcuiK-. 


musele  sounds,  and  to  avoid  prudiicing  sounds  liy  friction  of  the 
stethoscope  upon  the  skin  or  of  the  fingers  upon  the  stethoscope.  The 
bell  must  be  exactly  approximated  to  the  skin  iind  the  tubes  kept 
from  beeoniinj;  blocked,  kinked,  or  discoiniccted.  If  the  eur-pieccs  do 
not  profwrly  fit  the  c;trv  i>r  un-  inserted  u|»ii!e  ilown,  ouLsJde  noi.-^es 
are  likely  to  obscure  ilie  iiody  Mumds. 

Graphic  Record  of  Physical  Sigos.— The  employment  of  graphic 
.signs  to  represent  physical  finding's  is  of  practical  value  to  the  beginner, 
as  only  by  using  tliem  or  by  actually  writing  down  the  various  physical 
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signs  as  elicited  is  he  able  to  properly  coordinate  his  findings  and  from 
these  arrive  at  a  definite  eoiidiision. 

Graphic  signs  also  alt'ord  an  easy  and  aeourate  mt-thod  of  preserving 
records  for  furture  use.  Xiimerous  symbols  have  been  devised  to 
represent  graphiealiy  the  various  physiail  signs,  but  in  the  end  t-very 
man  nsing  these  aids  will  probably  modify  the  symbols  of  others  or 
employ  some  of  his  own  ilevising.  Therefore  the  symblos  n*e<l  in  the 
following  list,  many  of  them  borrowed  from  WylHe  of  K^hnhnrgh  and 
Sahli  of  Bern,  are  simply  ofl'ered  as  suggestions  and  are  employed  in 
the  plates  to  simplify  the  e\|ihiiintions  and  descriptions. 

Explanation  of  the  Symbols  Used  in  the  Plates  niustrating 
Special  Diseases 

Percussioa-sounds.^Blue  shading  =  Aretis  of  superficial  duhiess;  the 

intensity  of  the  color  expresses 
the  intensity  of  iht:  dulness. 

hR  =  Ilyperrcsonance. 

T  =  Tympany;  the  piti'Ii  is  indicated  by  a  dot  above  or 

below  the  letter. 

Breath-sounds. — An  ascemliug  line  indicates  inspiration;  a  descending 
line,  expiration.  The  length  of  the  line  shows  the  length  of  the  sound; 
the  thickness,  its  intensity.  .\  dot  above  or  below  the  line  indicates 
high  or  low  pitch.  Two  cross  lines  are  used  to  designate  bronchial 
breathing;  a  single  cross  line  indicates  bronchovesieiilar  breathing. 
An  interrupte<i  line  stands  for  cog-wlieel  of  interrnpted  breath-sounds. 


y\ 


y^  —  Normal  vesicular  breath-sonnds. 

/^  -  Weak  vesicnliir  bri-iith-soumls, 

=  Harsh  vesicular  breatJi-sonnds  (puerile  breathing). 

=  Harsh    vcsicnlar    inspiration,    jirolonged    vesicular 
exjiiratiiin. 

=  Sharp     vesicular     inspiration,     slightly    prolonged 
vesicular  expiration. 

i,/\  =  Interrupted  (cog-wheel)  breath-sounds. 

^\  =  Krfiiichial  breatli-soinuls  (.lir(nichinl   lireatliing), 

/'^\  =  Broncho  vesicular  inspiration,  low-pitchod  prolonged 

expiration. 

Rales.-  Sonorous  and  sibilant  rales  are  represented  by  undulating 
lines,  the  length  currcsjiomling  to  the  duriition,  while  a  dot  above  or 
below  the  line  indicates  the  pitch. 
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It,  and   rrepilant    rales   are   represented    by 

of  which  iiKikatfs  the  sizir  of   the   rales.     An 

,  tJmiiiKli  [he  circle  shows  that  the  rale  is  heard 

deseeitditi):  hrie  thHt  it  is  heiird  during  expiruliim. 

SUeus  rales   heard    over  (■<ms()li<lated  areas— rales 

indicated  by  hirye  or  stiiuiil  (hits,  nccurdiiig  t.o 

rous  fhIvs. 

iihilant   rales. 

Crepitant  rtdes, 

'  Small  bubbling  (siibcrepitant)  rales. 

■  Large  hnbhllng  rales  heard  during  bulli  inspiration 
and  t'x])iratioii. 

'Large  ami  small  biibMinR  rales. 

Crepitant  ralen  heard  tiver  .snlidifications. 

Siibcrepitant  rales  heard  over  solid  ifications, 

I^rge  bubbling  rales  heard  over  solidiliiations. 

=  Large  and  small  bubbling  rides  heard  over  solidifi- 

eations. 
=~  Crepitant  rales,  to  bt  heard  only  during  inspiration. 

=  Friction-rub,  as  heard  iivcr  any  serous  surface. 

I.— Tile  symbols  used  to  iiulieate  the  feet  in  Latin  poetry 

to  represent  the  heart-stmnds.     The  straight  line  indicates 

'  systolic,  tlie  curved  lines  lln'  second  or  diastolic  smnxl.    The 

f  the  line  shows  the  relative  ns  well  as  the  idisobite  loudness. 

of  the  line  an<l  the  extent  uf  the  cur\  c  indicate  the  length 

tod. 

=  Normal  hpart^onudn. 

=  Ixing  loud  first  sound. 

=  Xormal  first  sound,  ncccnruated  jiccnnd  sound, 

=  Ixmd  first  siinnd,  reduplicalei!  second  sound. 

=  Uedupticated  first  soiuiit,  Jii'ceiitualed  second  sound, 

■murs  are  represented   by  sliort   parallel   lines  either 
isliing  ill  length  aeeoniing  as  the  irmruiur  increiises 
nsity.   The  tbrckne.ss  of  the  lines  slmws  the  loudness 
lumber  of  lines  shows  its  duration. 
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b«'-  =  A  soft  murmur,  commencing  distinctly  and  gradually 

fading  away. 

Hl"»  =  A  loud  murmur  of  the  same  character. 

<U  =  A  short  loud  murmur,  increasing  in  intensity  (type 

of  presystolic  murmur). 

i^piiiM.  =  Loud  first  sound,  slightly  accentuated  second  sound ; 

short  loud  presystolic  murmur,  increasing  in 
intensity  to  end  with  the  first  sound;  long,  soft, 
systolic  murmur. 

Fremitus. 

r  +  =  Increased    fremitus. 

F  —  =  Diminished  fremitus, 

XoP  =  Absent  fremitus. 

Other   Symbols. 

X  =  Impulse, 

M  =  Margin  (of  an  organ). 

R  =  Hctraction. 

B  =  Bulging. 

V  =  Visihic, 

p  -  I'alpalilf. 

Xvp  =  \'isil)le  and  palpable  impulse. 

Mv]»  —  \"isil)le  and  palpable  margin. 


CHAPTER  XX 

PHYSICAL  DIAGNOSIS  OF  DISE;\SES  OP  THE  HEAIiT 
AiNU   HI.<M)I>VKSSEL.S 


I 


TopOKrapbical  Anatomy. — Outline  of  Heart  on  Chest  Wall. — (S^e 
PlaU;  1\  .)  To  Imvc  n  i;i-ihthI  iiicii  of  tin'  form  and  iiiisitiun  of  the 
heart.  ma)i  Us  outline  on  the  wall  of  tin-  ehest  nn  follows: 

(n)  To  riefiiip  tin?  Iiiiso — i.  c,  the  jmrl  to  wliich  its  jir^at  vessels  are 
attached — driiw  a  transverse  line  aeross  the  sternnm  (cjrres|>i)iiiliiit; 
with  the  upper  lionlers  of  the  lliin!  costal  eurtiliijres;  raiitinuc  the 
line  I  cm.  to  the  ntilit  of  the  stennim  luid  2.5  em.  to  the  left. 

(b)  To  find  the  apex,  mark  a  point  li.-j  em.  to  the  stcruHl  sidt'  of  the 
midclavienlar  line,  between  the  fifth  iind  sixth  ribs. 

(e)  To  find  the  lower  border  (whi<-h  lies  (jii  the  eentml  tendon  of 
the  diaphragm)  driiw  n  line.  sliKlitly  curved  downward,  from  the  apex 
across  the  bottom  of  the  .stermim  (not  the  ensiform  nirhlage)  us  f»r 
as  its  n>[ht  t-dg«. 

id]  To  define  the  right  border  (formed  by  the  rijtht  nuriHi-)  eontinui; 
the  last  line  upward  with  an  outward  curve,  so  as  to  join  the  ri^ht  end 
to  the  base. 

(e)  To  define  the  left  border  (formed  li>  the  left  ventricle)  draw  a 
line  «J^^■illg  to  the  left,  but  not  including  the  nipple,  from  the  left  end 
of  the  base  to  the  a[iex. 

Such  an  outJine  shows  that  the  apex  of  the  heart  points  downward 
and  toward  the  left,  the  base  a  little  npward  and  toward  the  ri^ht ;  the 
greater  part  of  it  lies  in  the  lefi  hiilf  of  the  ciicst,  and  timt  the  only 
putt  which  lies  to  the  ri|;ht  of  the  sternum  is  the  rij;ht  anriele.  .\  needlir 
introdnceil  in  the  third,  fourth,  or  fifth  riylii  inlcreo%l;d  space  close 
to  the  sterrnini  would  perielratL-  the  luiif;  and  the  ri>;lit  auricle.  A 
needle  passed  through  the  fir^t  intercostal  sjiace  ehwe  to  the  ri;;hl  side 
of  the  sternnm  would  pass  thriinj;li  llic  lunji  and  enter  the  superior 
vena  cava  above  the  periciirdium. 

Valves  of  the  Heart.  The  unrlir  vaKc  lies  bcliiiiii  the  (liird  intercostal 
Sp4ice.  close  to  the  left  sirle  of  the  iterinim.  The  iiiilmiiiiiiri/  valve  lie;* 
in  front  of  the  aortic,  behind  the  jnnction  nf  the  third  costal  cartihifie 
with  th«  sternum,  on  the  left  side.  The  Irlcunjiiil  valve  lies  behind  tlie 
middle  of  the  sternum,  about  the  level  of  the  fonrrli  eii.-tiii  carlilace. 
The  mitral  valve  (the  deepest  of  all)  lies  behind  the  third  intereo.stal 
space,  alwut  2  em.  to  the  left  <.f  llie  sterjunn.  Tlnw  tliese  vaKes 
are  so  situated  that  the  monlli  of  an  ordinary  sized  stclhosrope  will 
cover  tt  portion  of  them  all  if  phiwd  over  the  sternal  end  of  the  thirii 
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intercostal  space  on  the  left  side.  Ail  are  covered  by  a  thin  layer  of 
lung,  therefnre  we  hear  their  actiun  better  when  the  breftthiriK  is 
suHjwnded  for  a  imtinetit. 

Physiology-— Propertiea  ol  the  Heart  Muscle. — The  heart  miisrlc  has 
five  physiological  properties:  (1)  stimulus  formation;  (2)  excituhility; 
(3)  contractility;  (4)  condu<'tivity ;  (5)  tonicity.  The  power  of  stimulus 
frirniatioii  and  of  coiuluctivity  seems  to  be  inherent  in  the  iieurt  and 
peculiar  to  its  musculature,  while  the  other  properties  are  common 
to  all  uui.sc-tes.  Tlie  projjerty  of  stimiihis  rorniutioii  is  explained  liy 
the  theory  that  the  fibers  of  the  myocardium  produces  a  stimulus 
substance  which,  when  a  sufficient  (junntity,  under  sufficient  tension, 
in  the  presence  of  certain  inorpanic  salts,  has  accumulated,  causes 
contractions  of  the  cardiac  musculature.  The  rcs]»on3e  to  a  stimulus,  no 
matter  of  what  strength,  is  foJIoweii  by  cuntraction  of  the  heart  to  its 
fullest  extent,  and  is  succeeded  by  a  [ML-riod  in  which  the  stimulus  material 
having  been  used  up,  the  heart  is  urmble  to  contract  to  any  stimulation, 
weak  or  strong.  The  pro|K'rty  of  coTiductivity  is  that  function  by  which 
the  contraction  waves  are  passed  downward  to  cause  complete  con- 
traction of  tJic  whole  orj;an.  The  contraction  of  the  heart  normally 
starts  at  the  most  excitable  portion,  the  sino-auricular  node  of  Keith 
and  Flack  (the  so-i'alk-d  "pm-eniakcr  <if  the  heart"),  located  at  the 
junction  of  the  superior  vena  cava  sind  the  ripht  auricle.  From  here 
the  contraction  passes  flownwnrd  tJirough  the  auricular  fibers  to  a 
specialized  strnctiire,  the  auriculo\eiitricular  node  *if  Tawara,  which  is 
the  commencement  of  tlic  bundle  of  Ilis  proper,  llie  muscle  bundle 
which  connects  the  auricle  with  the  ventricle.  Through  thi.s  bundle 
of  muscle  or  ucuronniseular  tissue,  wliii'h  divides  and  runs  to  the  right 
and  left  ventricle  to  eventually  niniefy  with  tlie  I'urkinje  fibers  of 
the  ventricular  wall,  comniunicatiiig  directly  with  the  ventricular 
nmsele  fibers,  the  euntrat(ion  passes  and  ventricular  systole  takes 
place,  occurring  about  i\  of  a  second  after  auricular  systole.  This 
myogenic  theory  of  cardial-  ai'tivity  makes  ihe  nervous  control  of  the 
heart  secomlary  to  the  nuiscle  control.  The  nervous  iiiHuence  in  the 
heart  is  supposed  to  be  a  eorilruliinK  one  .solely,  the  vagns  having  an 
inhibiting  effect,  the  sympatlietics  ha%-in}!  an  accelerating  ell'ect  upon 
the  heart  rate. 

Action  of  the  Heart.— The  heurt  beats — that  is,  alternately  contracts 
and  ihlates  or  rcla.'ccs— li.'i  to  S.'»  times  per  mimitc  in  an  .idult.  In 
females,  the  frcipiency  varies  from  7.">  to  N.J;  in  uuiics  from  1)5  to  75. 
With  each  beat,  bloorl  is  propelled  through  the  va.seular  channels  of 
the  body  luid  drawn  from  tbcni  to  tlie  lieiirl  chamber.  The  first  elFec-t 
is  produced  by  the  contractirui  of  the  heart,  or  the  aj/.v/o/c;  the  second 
by  the  relaxation,  or  rliri.ilnlr.  OthiT  exents,  as  the  act  of  ri'spiratioii, 
contribute  to  the  completion  of  the  outllow  and  inflow  of  blood, 
particularly  to  llie  hitter. 

The  eom|iictiou  of  the  act  of  conlraclion  and  of  the  act  of  dilatatiun 
mske  uj)  one  revolution  of  cardiac  action,  or,  as  it  is  terme*' 
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Events  of  the  C&rdiac  Cycle.-  Tlit-  following  events  make  up  the 
cardiac  cycle.  During  the  ventricular  systole  (1)  the  ventricles  eon- 
Iract;  (2)  the  aurieiilnventrieular  valves  close;  (W)  the  blond  is  propelled 
from  the  ventricles  into  the  arteries,  the  culunin^s  of  blood  in  the  aorta 
and  pulmonary  artcrj-  rerei\e  a  shoek  fn)ni  the  inipac-t  of  the  new 
volume  of  blo4Hl.  and  their  hulk  iiicreuses.  The  iiiovement  of  the 
hlood  wave  from  this  cauac  and  from  the  seeomlary  eontraetion  of  the 
Urge  viLsenlur  trunks  pro<hK'es  piil^tiliou  of  rhe  jieripheral  nrteries, 
the  pulse.  The  contraction  is  immediately  followed  l>y  n-taxation— 
l\ie  liiaxtt'le.  (1)  The  hlood  eiihimn^  in  the  aorta  and  in  the  |)iiIniorinry 
artery  fall  back  u]»on  the  valves  nuanlinf!  their  outlets,  the  aortic  and 
pulmonary  valves,  and  Jeai!  to  their  closure.  At  the  same  time  {'2)  the 
auricles  are  filled  by  bli.iHl  pouriujr  in  from  the  veins.  (3)  The  auricular 
muscles  contract  upon  tia-  hlood  in  the  chambers,  drivhiR  it  into  the 
ventricles   (iiuriciiliir  s\>toic). 

Inspectioo.  —  The  Heart.— .l/ff/W  of  Examination.  —  The  patient 
sttnuld  bestripjK-d.and  piod  li^lil  should  ftdl  <lirectly  as  well  asohlI<|neIy 
on  the  surface.  The  patient,  for  accuracy,  .shouhl  he  examined  both 
in  the  upright  and  in  the  rwundient  (mstiire.  The  examination  should 
not  be  confined  to  the  heart  and  vessels.  In  the  examination  of  a  case 
tA  suspected  heart  disease,  ohs*Tvation  is  made  of  the  general  and  of 
the  lo<^Til  color,  as  of  the  lips,  the  finjjers,  and  tlic  conjunclivie,  to  deter- 
mine thepresenceofeyiinosis,  pallor,  or  jaiindiir;of  ilit-  feet.  loiliseover 
dropsy;  the  face,  to  note  the  apjiearance  of  the  countenance;  of  the 
neck,  to  note  the  state  of  the  vesttels^the  veins  as  well  as  the  arteries; 
the  eyes,  to  note  their  prominence  iin<i  any  retinal  cliaiij;es;  the  thorux, 
to  ascertain  the  presence  of  dyaptica, 

11m  Frecordia. — The  precordia  is  the  resion  of  the  chest  which  overlies 
the  heart.  In  the  study  of  the  appearance  of  the  precortlia  wc  observe 
U)  the  degree  of  proniinenc(^  or  swelling;  1-)  the  iinjinlse  and  other 
pulsations;  (3)  the  interspaces;  (4)   the  c<)lor  of  the  surfai-c. 

I'lioMiNENXE. — The  precordia  riiay  be  unduly  jir'niiiiirnl  in  children 
"'ho  have  had  rickets  and  pos^lbli,'  mjuic  cardiiic  bypertropliy  in  child- 
hood, the  prominence  ]K>rsistinK   in   later  Hfc     Swelling  also  occurs 
'"  hypertrophy  or  rlilalatiori   of   the   heart,   in   pericardial   efrusions, 
'oealijK^I  pleural   effusions  and   pointini;  crnpyeiiiH,  and  in  aneurisms 
'"  the  rejcion  of  tbe  lieart.     In  [lericanlial  cirusinn  ilie  rilis  and  the 
i^'Wspaces  alike  project.    The  latter  arc  full  or  even  with  the  surface, 
^  precordia  may  he  ^uidni.    Old  pericarditi.'S.  hut  more  frequently 
Z*  *tnpyera«,  causes  sinkini;  in  of  llie  rei;iori.     It  may  he  the  result  of 
„,   ^ts  or  of  spinal  curvature,  and  occurs  in  the  cmiilition  known  as 
'"niiel-ehest." 
f^HE  Cakdi.u'  Jiipi:t.sr-. — With  each  contraclion  of  the  heart  there 
<  a  slight  visible  and  pidjialile  movement  in  the  fifth  space  just 
'le  inidelavicular  Hue     In  children  llic  inipul-e  inuy  be  in  the 
"X  and  ill  nld  (icojile  ir  may  be  dcj>rc.s,ii-i  1 .     The  localized 
by  the  heart  pushing  apiinsi  the  hearl  wall  is  frequently 
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alluded  to  as  the  "apex-beat,"  Tliis,  however,  is  not  a  movement 
produced  at  the  apex  nf  the  heart,  wliit-h  lies  alxiiit  2  cin.  helow  mid  to 
tlie  left,  but  is  produced  during  the  systolic  crrction  of  the  heart  upon 
the  great  vessels,  llii;  imijulse  lieiii^  produced  by  tht-  systolic  inuvenit-uti) 
of  the  right  ventricle  which  normiilly  lies  continuously  against  the 
chest  wall.  It  is  the  point  of  maximum  impulse  of  the  heart  against 
the  cheat  wall.  In  addition  to  tins  locjilizcd  impulse  ii  dill'use  movement 
of  the  entire  precordin  may  at  times  be  made  out  when  the  heart  is 
acting  violently  or  when  the  chest  wall  is  thin.  At  times  the  impulse 
of  the  heart  can  neither  be  felt  nor  seen  in  normal  individuals,  par- 
ticularly those  with  thick,  muscular,  or  fat  i-hcst  wails. 

Tbr  Position  (if  the  Cardiac  I ntpiitsc, — Changt-mtj  Pimitimi  in  Health. — 
The  poirjt  of  maximum  impulse  is  not  a  fixed  ]>oiiit  in  health  as  the 
heart  moves  with  the  movements  of  the  body,  and  hence,  when  tlie 
trunk  is  uirliiied  to  the  left,  it  falls  toward  tlie  left  axilla  as  far  outward 
as  the  midclavicular  line  or  even  beyond  that  point,  It  moves  toward 
the  right  and  downward  in  full  inspiration,  or  may  disappear  entirely 
toward  the  completion  of  that  act. 

Change  of  I'oaiHon  in  Di^ea«e.— The  impulse  may  be  displaced  to 
the  right  or  left,  and  upward  or  downward.  These  changes  are  iliie 
either  to  (1)  dineusc  oul/iidr  of  the  prririirdiiim,  to  (2)  diaeoic  within  the 
perimrdinm,  or  to  (3)  disease  of  the  heart  itself. 

1.  Difjilaccrunit  iff  the  Ijeft. — Tins  occurs  from  («)  alteraiioits  outside 
(if  the  peTicardinm .  The  heart  and  consequently  the  impulse  may  be 
pushed  to  the  left  by  a  righl-sideil  pleural  ed'usiun  or  piieumutliorax 
or  a  compensatory  empliysenui  of  the  right  lung,  or  pulled  to  the  left 
by  the  contraction  of  adhi^sions  between  the  pleura  and  |>ericurdium. 
Displacement  to  the  left  and  upward  at  times  is  seen  in  fibroid  phthisis 
of  the  left  upper  lobe  of  the  lung.  In  disease  of  the  mediastinum 
(abscess,  aneurism,  or  enlarged  ghmils)  tlie  heart  is  pushed  downward 
and  toward  the  left.  In  disease  of  the  abdomen  the  impulse  is  displaced. 
If  the  liver  and  spleen  are  enlarged,  or  if  the  abdomen  is  distended  by 
ascites  or  meteonsm.  the  diaphragm  is  raised,  and,  therefore,  abo  the 
heart.  The  im|iulsc  is  then  seen  Ui  the  left  of  the  nornud  position, 
and  may  be  one  or  two  interspaces  higher  than  normal.  Dilatation 
of  the  stomach,  from  flatuleuoe  or  disease,  is  a  frequent  cause  of  dis- 
placement of  the  impulse. 

(fc)  Allerntiiins  ifitkin  the  Pericardium.— In  eases  of  7>ericardiat 
elFusion  the  impulse  is  shifted  to  the  left  and  upward.  It  is  seen  in 
the  fourth  and  even  as  high  as  the  thinl  or  second  interspace.  In  this 
latter  position  ihe  movement  is  the  impulse  of  the  right  auricle  and 
conus  arteriosus  agnitist  the  chest  wall. 

(cl  lJiseaae.1  of  the  Heart. — The  apex-beat  is  displaced  to  the  left  in 
dilatation  and  li\'l"*rlropliy  of  the  heart.  In  the  latter  it  is  also  displaced 
downward.  It  may  be  as  low  as  tlif  sixth  or  seventh  interspace  and 
extend  as  far  as  the  left  as  the  anterior  axillary  or  the  raidaxillury 
line. 
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2.  Vitplac^meni  to  the  Right. — (a)  Allerations  ouhiJe  of  the  peri' 
eordiiim.  The  heart  is  pushwl  to  the  right  in  left  pleural  effusion  or 
pDcuniolhontx  and  iii  fniph.\'srma  uf  the  left  luiif;.  We  find,  moreover, 
in  pleural  eontractions  and  fibroids  phthisb  of  the  right  lung  the  heart 
drunii  to  tiiat  .-tide.  I'mler  these  eircumstances  the  impulse  is  noted 
either  in  the  epigastric  region  along  the  margin  of  the  ribs  or  even  to 
the  right  nipple  line,  or  in  any  iMte-rspa("e  fnun  the  thinl  to  the  sixth, 
along  the  right  e<Ige  of  the  sternum,  ib)  The  impulse  is  not  disjilaeod 
to  the  right  in  alterations  within  the  |«Tieardium.  or  (c)  in  disease  of 
the  heart. 

Fic.  S& 
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NonnsJ  Hud  alinumid  ini|>ulw*.  1,  onnnul  piisitinii  of  iminilai:':  3.  vDrJouB  paint*  of 
diqilaopmcoc  to  Iclt  and  dowii"Tinl;  3.  viuious  i)oinii  of  liltiilmviiii'iii  to  li-ft  niid  upwnrd; 
4.  bnpial*r  (roiii  rnlnrKiMl  nulir  vi'ntriek;<},  ili»|''-<''<'><)viit  l<>  rialil ;  0,  i|j[ii1<<il  riKliI  vrrilru'lr: 
T.  diifJaomimt  iu  Gbrnid  plithixi*!  >s,  iiiiputw  uf  ronuHiMtt-ricinUB^  I*,  Sbiuiil  plithiiiid.  riKbt 
lout  (riitbt  border  of  hc-nni 

The  Extent  of  Iht-  t'arfliar  ImpiiJiv. — In  hmltli  the  impulse  is  limited 
to  an  area  from  1..')  to  l.'..i  mi.  in  diameter.  The  area  may  lie  increased 
when  the  uidividual  leans  forward,  at  the  end  uf  expiniiiun,  and  iluriag 
states  of  bodily  or  emotional  exeitement.  It  is  more  evident  when  the 
ehest  walls  are  thin,  and  li-v>  when  they  are  ihiek. 

Id  dUcaae  the  area  i>f  itnpulw  may  be  'ijirreantd.  The  eauses  are:  («) 
Dixrihw  (mUide  uf  ihr  jjiTtriirdiiiiii.  The  area  fs  ineri-iised  in  ehninie 
phthisis  with  Itbruus  adhesions,  and  in  pleural  ailhesioiis  when  the 
lung  is  drawn  away  from  the  surface  of  the  heart.  It  is  increased  when 
the  heurt  is  pushed  ugiiinst  the  ehvsl  witll  as  in  nneurism  or  in  diseases 
of  the  mediastinum.  {h\  IHnen-ir  uf  Ihr  [vrirardtum  tends  li>  increase 
the  arew  of  impulse  if  mniierate  ell'iisiuu  is  present.  It  is  alsn  incniiMd 
in  the  prcscnec  of  jn'ricardial  adhesions,  (c)  Diseases  of  the  llfini. 
The  heart  may  he  either  hypertro]iliied  or  dilated  causing  an  cidarged 
•lid  difTuse  impulse  at  times, 

Sew  I ni pulses. St^w  areas  of  impulse,  the  lieart  not  being  disloeatcd . 
e  from  eiiliirgemeut  of  oiie  of  the  eanliae  ehambers  or  from  iliseuse 
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of  the  bloodvessels.  A  new  area  nf  im]iii]!se  in  the  second  or  thlH  left 
interspftce  may  be  eiiuset!  hy  pulsation  of  the  conns  arteriosis  or  the 
pulmonary  artery  in  thin  people;  it  niiiy  l)e  fine  to  exaKKerateil  pnlsation 
of  the  left  auriclr  sncli  us  nccurs  hi  niitml  stenoi^is;  it  may  be  oecasioneil 
by  retraction  of  the  lung  in  this  regiun;  it  may  he  due  to  hypertrophy 
and  dilatation  of  the  rijjht  ventricle;  or  it  may  bi-  due  to  aneurism  of 
the  aorta.  A  dilated  right  auricle  may  ;;ivc  rise  to  a  new  impulse  to 
the  right  of  the  sternum,  in  the  fourth  or  fifth  iiiti'rs|ince.  A  systolic 
impul^'in  the  second  right  Interspace  may  be  seen  in  aortic  insufficiency. 
Moat  new  impulses  to  the  right  of  the  sternum,  however,  are  due  to 
dilatation  or  aneurism  of  the  aorta  or  of  the  innominate  arter>'.  mid 
they  are  usually  present  in  the  second  or  third  interspace. 

KtTKAcrinN  nv  THK  IwrKRsp^cES. — A  Very  sli;;ht  retraction  oeeurs 
normally  with  each  cardiac  impulse,  because  of  the  smaller  size  of  the 
ventricles  iluring  sy.stole  and  consti|U(-ril  pushing  in  of  the  interspaces  hy 
atmospheric  pressure.  The  interspaces  may  be  retnu-ted  from  pericaniial 
adhesions;  the  retraction  may  be  limited  to  the  apex  or  may  occur  in  each 
interspace  over  Ihc  precordial  region ;  it  may  occur  with  the  systole  or 
with  the  diastole.  I'rniiuunced  systolic  retraction  commonly  occurs 
in  marked  hyj)ertnipli\  of  the  heart  and  is  usiiiiily  of  the  inters|)aee3 
over  and  in  the  region  of  the  apex  (left  axilla).  Systolic  retraction  in 
the  second  irnrc),  third,  fourth,  and  fifth  spai'e  occurs  when  the  right 
ventricle  i^  markedly  hypcrtriiphicd.  This  may  occiir  synchronously 
with  ihf  cardial-  iniiiulse,  iirid  give  a  wiivy  iipiieanince  to  the  lower 
|jn-cnnliuin  with  each  heart-beat.  On  inspection  behind  a  sy.stolic 
retraction  of  the  regimi  correspondinj;  to  the  left  eleventh  and  twelfth 
intcrs|)iii'e.-<  is  seen  in  adherent  [icricaniitis,    This  is  known  as  Brnad- 

The  Arteries.- -Hy  inspection  «e  miiv  be  iiiilc  (o  determine  pulsation 
or  any  undue  swelling  tir  other  change  in  the  course  of  the  vessels.  With 
the  exception  of  pulsation  in  the  carotids,  which  may  temporarily 
increase  uniler  excitement,  pulsation  of  the  vessels  is  not  usually  seen 
in  health.  In  <ild  pcoph'  we  can  .sec  the  [lulsalion  of  the  aorta  (rarely) 
at  the  fpistiTiml  riutcli,  and  often  jinlMitioii-,  of  the  -iiipcrHcial  \'essels. 

Tlif  Arfrric.s  in  Ihr  .Vfc/.'.— Temporary  pulsation  of  the  carotid 
arteries  from  excitement  has  been  niieiilioned.  Persistent  pulsation  Is 
commonly  seen  in  anemia  and  is  ipiitc  marki-d  in  exoplithaluiii'  goitre. 
It  is  .striking  in  aortic  ri'giirgifiitiod.  It  often  attends  the  vascular 
I'haiiges  of  old  age,  and  may  be  due  to  a  simple  cardiac  liyperlrophy, 
aneurism,  or  atheroma.  It  is  common  in  conditions  of  low  vascular 
tension,  The  rruioiniuate  artery,  as  well  ns  the  carotids,  often  pulsates 
visibly  in  the  neck,  and  may  be  so  largr-  as  to  simulate  aneurism.  The 
subelaviiins  may  pul.'<atc  for  the  same  reason:  they  may  also  be  seen 
to  pulsate  if  the  lungs  are  solidified  or  sliruiikcii  bv  disease. 

Thr  Thirwk  Aorta.-  \u  impul>c  of  the  thoracic  aorta  is  usually 
from  aneurism.  The  iiulsatioii  is  not  always  due  to  disea.sc;  the  aorta 
may  be  pusheil  against  the  chest  wall,  or  the  lung  structure  which 
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overiaps  it  normally  may  Iw  witlMiriiwn  It  niiist  not  be  coiifonndrd 
with  pulsations  of  the  thoracic  wall  due  to  piilsaTinR  pleural  effusion 
or  to  those  difTiisMl  pii!s«tioiis  (Kviirriiij;  in  Hiicriiiu  mid  cxophthiiliuic 
goilir, 

Thf  Abdominal  Aorta.— The  pulsation  is  iisiinlly  seen  in  the  opigas- 
triiim  and  docs  not  usitally  mean  that  the  vessel  is  discasetl.  It  occurs 
leflffxly  in  patients  with  dyspepsia  or  organic  disenses  in  the  upper 
abdominal  trael.  The  *hoek  of  tin*  piilsiiliuii  is  transmitted  to  the  hand 
with  consideral»le  force.  The  impulse  is  diffused,  hut  not  exjiansiJe. 
Epigastric  pulsation  also  may  he  ilue  to  transmission  of  the  impulse 
of  the  aorta  by  enlarijemcnt  of  tht-  pancreas  or  tumors  of  the  stomach 
or  the  omentum.  The  transmitteil  piiUatiini  is  distinct.  The  iniptdse 
isa  transinitlcti  ime  when  the  tumur  can  be  defined  and  when  a  sensation 
of  liftint;  is  transmitted  to  the  hand.  Tlie  physical  sijtns  of  aneurism 
are  al>SC-nt.  If  the  patient  lies  mi  the  Hbdnnien  or  in  the  knee-chest 
position,  the  tumor  falls  away  from  the  aorta  and  the  im|>ulse  is  not 
readily  transmitted.  Kpij;astric  pulsation  is  also  causwl  by  aneurism 
of  the  abdominal  aorta. 
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While  fun(4lon&t  epijtastric  pulsation  ii^Uidly  necnrs  in  neurotic 
siihjccts.  and  hence  in  the  earlier  periiHU  of  life,  yet  such  pulsation 
is  frequently  seen  at  tlie  climacteric  ;iii<l  in  did  aj;e.  Late  in  life,  witli 
siieh  impulse,  fihruns  tliii'keninj;  nhoiit  the  pvinrns  or  eontraetion  of 
tilt  omentum  may  easily  be  confounded  with  niulinnant  disease.  I'Vcul 
Hcninmlatiori.s  in  the  enlon  mu\'  he  made  In  Iiciim'  Iiv  thi'  beat  nf  ihe 
aorta  and  cause  exan;;eralcd  cpinaslric  iuipnUc.  Tlic  hnwcls  imist  he 
emptied  before  riefinife  conclusions  are  drawn. 

An  epigastric  impulse  due  to  one  of  the  ahovc-nieiitiiuied  causes  must 
not  he  confounded  with  the  shock  of  an  h\]HTtrii]diii'il  or  uveractiun 
heart  transmitted  to  the  left  Inbc  of  the  liver.  In  dislocation  of  the 
heart  from  disease  within  rlie  chest  the  i[n]>nl.'e  may  he  seen  1o  ihc  riirlit 
or  leftof  the  xiphoid  cartihi^c.  A  systolic  rclniciion  of  the  cpi.i;astriuin 
is  '"imlly  due  to  a  dilated  hypcnrophicd  right  \cntriclc. 

Sinalln  ,lr/rr/V«.^Iri  cnihirTcrili^  cMirTiiniilion  of  the  femoral, 
al,  tibial,  brachial,  radial,  and  temporal  arteries  reveals  dilated. 
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tortimiM,  often  puWtiiic  vcsapU.  Elonjiration  of  the  itrtrry  is  seen,  so 
tlint  iii^tfad  of  11  stmiiilil  tube  it  bccumvs  u  sinuous  raiial  turning 
iiriil  twixting  nl  short  inicfvals.  In  addition,  in  hypertrophy  of  the 
Mt  wutriclf  urlcriiil  pulMition  is  n  prominent  sign,  although  more 
liiarkn)  in  the  \cjiscls  near  the  hoarl,  as  thr  carotids.  In  regut:gitation 
lit  tlin  nortic  orifi^i*  puliation  is  nlso  frequ«iitl,v  seen. 

Cttpillarjt  l*uhe.-  Tbi-  c-apilldry  pulse  is  seen  uitdcr  the  finj^r  naBs 
or  ill  the  skin  nftpr  hyperemia  is  induced  hy  Grmi>'  stn^ikitig  the  skin 
»nth  the  nail,  !t  may  l>e  -ie^-n  inside  the  lips  if  a  picee  of  j;la*s  ii  pressed 
Ni;ain>t  them.  'Diem  U  a  rhythmica]  pulsaiit^n  of  the  eapillMries  causing 
alternate  tliishinf;  rim)  |wllor  ol  iIk*  surface.  When  marked,  it  Js  signifi- 
cant of  at^rtio  instifikieney.  An  indistinct  capillary  puliation  ma.v 
wMnetimes  l»c  oli*-r\i"d  in  apparent].v  hmttio'  jiersons.  and  U  not  tare 
in  finer  stai<-s  and  other  atnvlitions  of  low  ntsciilar  tension. 

Wt  Ttiia.  — B>  inxiirrtum  we  mne  the  presenci'  of: 

A,  ExiARGCiiEVr  OF  TOR  W.IX*.— ^Tbe  change  in  saw  may  be  gvnera) 
or  local.  In  hoth  insuoces  rbat  is  interferetice  with  the  xtimmi?  mum 
ot   lOood. 

1.  tttmertl  Emlarpnnent — Geaicnl  ndarprment  may  he  oh»er\-cd 
in  ftll  d»\wi&.bu  is  iDorr  radily  stnfitd  in  the  jupjar  veins  of  the 
netk.  Asnxiated  «nb  tlie  enUrgemcnT,  getMnJ  ^Ym■u»  cofiotfetatDt 
i<  oh<Kn-ed.  OtnosI  ftAarfMOMii  is  diM-  ii>  dilatation  <^  ikr  rii^t  aiiri(4e 
ami  ^VDDvle.  vindi  in  Ttim  may  haw  arisen  fmiD  cardiac  di^vvac.  or. 
Ml  w<waui  fifitiavttfrdirabDonichlood  prer^^urr.  from  «Dpl)3-<«ina  and 
mImt  rmbnraar?  ohxiruniraK.  1  n  raiv  instaDoes  |v«sj4ire  xxpnn  the  ca\-ie 
tn-  «  mndiaiiEitta]  nntmr  iiia,v  cause  irenrral  mnerfolTiess  <rf  iiir  rvjns. 

2.  l,ncal   £nIoTjmiwTit«. —lineal  incT(»<sf  in  fulness  of  tbe  %-euks  is 
doe  T^  n»im»»Tn£  or  cJusurc  of  the  ^-eiiiiui.  tnitik  Ky  iMTsmrr  or  bv 
T>ir. imS-T^iv,     A  tatf&MSdaai  naotw  jWRssiiu:  n|»ot  ihc  c»vm  «ill  eaoae 
at>iir>ntial  fulness  /if  the  jupvian.    TTic  ^-«n.s  nf  ihc  ^ctip  bewimr  di»> 
Tended  and  vimMius  in  ^nYtmhreds  of  litt  kmcitudntal  <gntis.    Enlare^- 
meni  fi  ihr  A-ein-  nf  the  ami  le  Irp  jvim*  to  nimiirrr^iiii,  nr  t)tf««ibi)^ 
rtf  ilie  fevinar;'  fC  fem'iral  i-eari  prsip»v-m'f(v     Kjiiarccroem  fJli^^notr- 
fii-ial  >fin- of  Ttv  /*nrftr  b  swu  iL  :  '  ''"  V'^^^ure  frnnt  vanti»  4M 
aneunsm  rareb   «  riiUitnixHi  of  it>  l^iilurtrfmeiii  ,if  tbe  vrm 
li  >v«Ji  iff/*  may  ht  doe  t/*  itli^fmciifm  nf  the  t-ena  cava  no-  lioth  iKac 
wins     Tin   lunw  if-  Uiihli  ic  omir  m  -pfMr  XiaafVs.    Whtn  tbcK  h 
rnc"Teemen:   of  tbi   ^mai    i-ein-   eiJiaiera)  rireiiUitnn  is  fnnnLj.lI J 
i-amrfl  oii  liifouct   thf  niuiiimma:  f\n»      The  '-pin-  are  onlartw^  ^nA  in 
anau  insi«ii(-<-  ih»  'wii-  niwim  ihr  na-r-'.  hrctinm  eiHiTtnonslv  dtqtewM 
hrtsiiHefifaPermnnentli  laiTtilitit  umlufinil  i-cin     The  (Town  irf  iwimu 
eflfwW  MtluMr   -i-  ^ifftiificani  of  crrrhtKN  of  ilw  )n^  ^^^  „(        )^^^. 
Kixiv     F.niarcriwiii  ot  tJm  viatt  n;  ihe  evm-niiiir^.  tr,aa  t^uites  abon* 
Bientinnwi    mn-i    n»i    *«■   rontnumlw:  »S:t.  it.t    iimUtcTHl   re  hiUlJll 
varirosin  tin.:  or-.-iirs  ilurinr  anri  afT»C  Tireniano  .  aftrr  ;vro)im£Td  iim- 
•hdomina)  prelim-  tn%w  ..inrr  r»iH(^   anri  »<  .i.rjanimi,i.„n^  ttf  ife 
vMit.  m  liw-  riiurse  i»f  w{iUi-  dbiBB'<e>..  ai-  r\-n)iiHil  fr\t9 
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B.  Pulsntion  of  Ike  VtinJt.—Thc  rirc'ulation  in  the  veins  differs  from 
that  in  the  arteries.  The  Wood  flov  is  cfinlimimis.  Twit  cirrumstunccs 
RMKtify  it — ^rwpifHlory  iiiovrmi'nts  and  fiirdiac  action. 

PtiUation  Due  to  Hefpiralory  Mun'merih.  --'\'\ic  nindifirjitiinis  is 
particularly  sren  in  the  veins  of  the  nct-k.  During;  inspiration  all  of 
the  vcias  empty  rapidly,  wliile  in  fort-cd  respiration,  or  with  strong 
effort,  a.*  seen  in  ruii;;liinK.  the  fiisclmrKi^  from  the  voins  is  chet-ked  and 
ticy  ijccomc  full  and  t-vi-n  ovcrdist ended.  When  the  fnlness  of  the 
veins  is  normal  the  respiratory  aIli-rii;itiorK  are  not  olisi-rveil,  except 
the  itwelling  that  occurs  in  severe  i-oujilnnf;.  as  in  i.vhm)ping  cough. 
When  they  are  ahnormal,  as  from  right-sjded  cardiac  dilatation  (.q.  v.), 
they  show  a  corresponding  to-and-fro  swelling  synchronons  with  respira- 
tory movements.  Upon  coiighing  the  jiignlar  hnlli  niiiy  appear  as  a 
roundfti  pnUatiri;;  hnnih  hetwci-n  tin-  heads  of  the  sternoniastoid  ninsclc. 
Increasctl  pulsation  with  fulness  of  the  veins  is  seen  diu-ing  the  lahored 
expiration  of  asthma  and  emphysi'nia. 

Alternation  of  the  n-spiratory  movements  of  the  veins  is  observed  in 
cases  of  i>ericarditis  or  of  metliastinoiH-ricarditi.':.  Nurmally  tlie  vessels 
are  drawn  upon  and  lient  during  the  act  of  ins]»iration— inspiratory 
collapse.  In  the  ahove-mcntioned  pathological  conditions  they  swell 
in  inspiration  and  empty  during  expiration,  directly  opjjosite  to  the 
norma!  state, 

PuUittion  Pur  lo  Cardiac  Morrmetifi'.  ~  The  Venous  Puhe.  ~~  The 
cardiae  movements  also  modify  the  movements  of  the  hlood  in  tlie 
veins.  They  cause  rh\lhinictd  jniUation,  or  the  venous  pidse.  (rice 
graphic  rceortis  of  the  piilse-the  vcnons  pulse). 

Di(i*toluT  rfrioii/t  mllnjixf  is  seen  in  perteiirdills.  The  collapse  occurs 
at  the  time  of  the  cardiac  diaslole.  It  is  distinguisheil  from  the  true 
jmlse  as  follows:  compress  the  j"iij;nliir  vein— jiulsut Ion  ceases  ahove 
and  helow  the  seat  of  eoraprcssion. 

Palpation.  —  The  Heart.  —  Palpation  confirms  inspection  as  to  the 
shape  <if  the  preer)rdia,  the  positioir  anil  the  exti-nt  of  (hit  impulse,  and 
tlie  condition  of  the  intercostal  spaces.  In  addition,  we  determine  hy 
palpation  the  regularity,  cluiractcr,  and  itreiigth  of  the  iiii]iiilnr  and 
the  presence  or  absence  of  m/cr  irhiiil:.  thrilln.  or  frirtiun.  Palpation 
also  reveals  edema  of  the  surface  and  Huetuatiim. 

TliK  Caruiac  lMi'i:r-<F.. — In  a  nonnal  ehcsl  with  niodenitely  thick 
Vails,  a  slightly  prn!on;jcd.  modcnitely  strong  shock  is  transmitted  to 
the  hand  when  plm-cd  lightly  over  the  ]ir<-erirdia.  It  is  ttynehrunous 
with  the  cardiac  systole  and  precedes  the  radial  pillsc.  It  is  therefore 
^tolir  in  time.  It  h  stronger  when  the  patient  leans  forward  and 
exhales  fn-ely,  removing  the  lung  from  the  surface,  nnd  when  the  chest 
walls  are  thin:  it  is  weaker  in  opposite  eondilions. 

Chariuifr  ninl   Slri'iii/lli   nf  ihr   Cnnlinr   I mii'ilyi.  —  'l'Ui.-  force  of  the 

beat  varies  much  in  health.     It  seems  increased  in  force  in  phy.sieal 

disturbances,    bodily    exertion,    so-called    cardiac    neuroses,    in    some 

conditions  that  increase  the  rapidity  of  the  lieart's  action,  such  as  fevers, 
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and  in  the  comiitions  that  hnve  tvlreudy  hwn  iletailed  bs  increasing 
the  extent  of  tlie  impulse, 

Tnic  increase  in  force  of  the  impulse  is  seen  in  disease  of  the  heart. 
When  the  organ  is  liyiiertrophied  or  the  seat  of  dihitwl  hypcrtrophj', 
the  ft)rc(;  of  the  impulse  is  Increased,  sometimes  to  an  almost  unbearable 
degree.  Uplifting  of  the  precordial  area  or  even  of  the  lower  half 
the  anterior  part  of  the  chest  is  seen.  The  hand  or  the  head  laid 
over  the  heart  is  forcibly  lifted  with  each  systolic  contraction. 
This  great  force  is  most  pronouiiceil  in  the  enormous  hypertrophy  thut 
occurs  in  cases  of  aortic  regurRitatiDii  or  in  endarteritis.  It  is  the 
impulse  and  force  of  the  so-called  cor  boviniim.  In  diliitntion  the 
inipiil.se  is  dill'used  and  wavy.  The  impulse  may  be  diminished  in 
strength  or  entirely  absent:   (a)  in  cvtiililiinis  apart  from  the  Imirt  on 
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AhiioTiunl  i^nlffAblc  iniiiulsG  anil  llirtlln-  I,  diaHlulic^  iin}>tilaii  |i»lph1>lp  fcmi  cloHurr  of 
pultuunin  vbIvp:  2,  pBsyBlolio  impulse  often  flccii  in  tlijnl,  fivunli.  and  flflh  imrrtpBPf» 
in  mitrul  oh»trupiion;  3,  ihrUI  hi  nortk  orifice:  bi'SIoUp.  olisirupiion ;  dlmlolir,  rwijiirjilii- 
tioR]  4,  thrill  fil  imiiuoaafy  urificrc:  iij^aiulic;)  itbelnii'TMiEi;  iliHHtolir;  rvgurBitbtion;  d, 
thrill  Kt  "111 nil  orilioe'  sjslulif,  rcpireirBtion;  diastolic.  ob»truoU<in  prpiyaUiIip.  obnruo- 
tion;  6.  thrill  iit  Iriciiapid  ori(icc>. 

account  of  w  liich  soincthiiij;  intervenes  between  tlie  heart  and  the  chest 
wall;  hence  in  general  emphysema  of  the  lungs  and  in  compensatory 
empliyscinu  of  the  left  lung  the  impulse  is  entirely  effai'ed.  General 
debility,  fainting  and  ctillapsc  arc  conditions  when  the  impnlse  may 
not  be  felt  on  nccoiitil  <if  thi-  lrlWlK■s^•  of  the  blood-pressnre.  (6)  In 
diMcaif  of  llie  jieriaiTii'mm  the  impulse  is  absent  when  there  is  large 
efl'usion;  the  absence  here  succeeds  the  dislocation  to  the  left,  and  with 
its  etVaccnient  the  impulse  in  the  sccontl  mid  third  interspaces  disappears, 
(c)  In  di.iriinf  iif  llir  hrart  the  impnlse  is  alisenl  w  hen  t  he  heart  Is  dimin- 
ished in  size,  ji>  ill  iitrii]ih\,  or  when  winikeiied  by  any  cause. 

We  must  beiir  in  mind  that  the  cardial'  impulse  mji\'  be  entirely 
absent  in  health,  and  loo  mnch  iniportnnec  should  therefore  not  bt 
attached  lo  its  absence. 
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TnRiLLs.^A  tlirill  is  pnxliicwJ  when  the  blooiJ  is  thrown  into  vihrntion 
by  passinj;  ovir  a  rough  surface.  It  can  be  crcalccl  only  at  tlic  time 
bloo«i  is  passing  lhron;:h  the  nriiifes.  hik)  increases  as  tlie  force  of  tlie 
stream  intTeascs.  (1)  The  most  tiuimion  s«it  of  the  thrill  is  the  apex. 
If  the  hand  is  placed  in  close  proximity  to  the  surface  of  the  chest  at 
this  point,  a  purring  vibrutioii  or  Irernor  is  truiismittt-d  to  it  in  most 
ca-ws  of  mitral  obstruction.  The  hhioil  is  pasninR  from  the  auricle  to 
tli«  ventricle;  as  this  takes  i)Iiici-  licfort-  the  systole,  the  thrill  is  felt 
before  the  impulse  or  carotid  pulse  ami  is  prnti/slolic  in  time.  It  in 
sometimes  ctiflicult,  however,  to  rlistinKuish  it  from  the  impulse.  The 
vibrations  or  the  thrill  is  ek>arly  transmitted  to  the  hand.  SometimeH 
the  thrill  continues  throuRhout  the  entire  diastole.  {2)  The  next  niont 
frequent  seat  c)f  thrill  is  over  the  (uiriic  area  and  is  caused  hyulist ruction 
at  the  aortic  orifice.  It  may  lie  fdl  away  from  the  heart,  in  the  aorta, 
or  in  the  carotids.  This  systolii-  thrill  must  not  Ite  confounded  with 
the  thrill  elicited  over  the  aorta  t)r  at  the  aortic  cartilage  in  aneuri.sm. 
(3)  Sometimes  a  thrill  i.s  felt  at  the  apex  with  the  systoh— ^r*(  mmvl. 
This  must  not  1h-  confoondt^l  with  the  lK'forc-first-»ound  thrill.  It 
is  never  so  distinct,  and  is  not  made  up  of  a  series  of  vibrations.  It  i« 
due  to  re^nrgitation  at  the  mitrttl  orificr.  (4)  llnrely  u  thrill  is  felt 
at  the  second  cartilage  on  the  right,  with  the  second  sound.  It  may  Iw 
Mt  along  the  course  of  the  sternum  also,  anil  is  rhie  to  nrgurgitalitm 
through  the  aortic  orifice,  f.^)  At  the  second  costal  cartilage  on  the 
\tSt  a  llirill  is  sometimes  felt.  It  is  .systolic  in  time  and  is  not  transmitted. 
It  is  due  to  obstruetion  at  the  pulmonar>'  orifice.  <ti)  At  the  lower 
portion  of  the  sternum  a  thrill,  systolic  in  time,  may  also  l>e  felt,  due 
to  tri«ispid  rtgurgitntion.  fare  must  Ix-  taken  nrrt  to  confouml  the 
altove-meniiooei)  thrills  with  those  due  to  aneuri.-m.    (Sv  .Aneuriim.^ 

Pericardial  Fbictio.v.— A  fri«lion  or  (o-ari<)-fn*  nibbing  is  trans- 
mitted to  the  band  in  eases  of  pericarditis  in  the  fibrinous  stage.  The 
friction  may  i>e  felt  all  over  the  bean  region,  but  is  jtronouwed  in 
the  third  or  fourth  intenipa":.  It  may  Ix-  deterlol  on  "ilight  pre^^ure 
or  only  when  the  tips  of  the  fingerv  are  pres--il  firml\  again*!  the 
interspaces. 

It  is  important  to  rememher  thai  the  ptnitimi  of  the  patient  weakeni 
or  modifies  the  thrill  <«■  fri'tioti.  When  tbi-  patient  h  lying  (1o«-d  it 
may  iKit  be  felt.  The  upright  ifrrtore  or  leaning  forward  maken  it 
evident,  aiKl  bener  tin-  [Mtierit  ^tiotil'l  Iw  iu!>tni'.'le<l  to  avuioe  this 
position  ID  the  examination. 

The  Aiterie*. — 'I*be  r»^ult»  'if  in-periinn  are  eofifirmnf.  In  B'tdition 
the  arter>  is  rxxmiaal  to  determin'-  it>  ten«»on.  the  "rfMlition  of  tlte 
coats  an"!  the  pre-Mn*-  ul  thrill-. 

In  examining  the  arteri^  N  ir>  imj^frlant,  a»  will  t<e  delailcH  in  ibe 
section  devoted  to  tlte  puW.  Ut  mafitn  tbe  anerie.  nl  ibe  two  (i«W. 
Often  the  pulv*  are  fouitd  Ui  i^  Di<r<jual  in  {i>r>T.  in  vtJiKrje,  auy} 
in  time.  Thi.'  i*  ulnvr^i  a]«a^«  dw  T»i  'fl^inKTHfO  to  th*-  pa±^jK  'A 
the  Mood.     When  lyA  due  to  *^itiartrntu  >«  u^vnitu  A  i*  due  t/j  lite 
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pressure  of  a  tumor  on  tlie  vessel  somewhere  in  its  course,  or  to  a 
throinhiis  or  embolus  in  the  artery.  A  iliffcrenre  between  the  radial 
unci  tin-  fenniriil  pulsi-  puiiits  to  obslrucliun  in  tlie  lliorufit-  or  abdominal 
aorta.    Aiiatomiail  variations  must  be  remembered. 

The  Pulse. — The  piilne  is  an  index  of  ihe  force,  fn-qiiency,  and  rhythm 
of  the  lieart's  action  and  of  the  pressure  or  tension  which  is  maintuined 
in  the  arteries. 

Gener.\i,  OnsKRVATinNS.— The  frequency  of  the  pulse  before  birth 
is  from  120  to  140  beats  per  minutf.  From  this  time  it  i.s  diminished 
in  frc<|ucncy  n]>  t"  ininlt  life,  72  bvinj;  tlieii  iicccpttil  iw  an  average; 
the  number  itf  heats,  however,  is  often  more  and  soiuetimes  less  than 
72.  In  olil  age  the  pnlse-rate  is  again  inrreaseil.  Sex  has  some  influence. 
The  rate  is  slightly  higher  in  females  than  in  males  of  the  same  age. 

The  frequency  of  the  pnlse  is  subject  to  dinrual  vnriations,  at  times 
corresponding  ivith  the  diurnal  rise  and  fall  of  temperatures,  The 
rate  will,  therefore,  be  highest  in  the  afternoon  and  evening  and  lowest 
in  tlie  early  morning  hours. 

The  position  of  the  body  also  has  a  mollifying  influence.  The  pulse 
is  more  frequent  when  a  person  is  standing  tliari  when  he  is  sitting, 
and  more  frequent  when  he  is  sitting  than  when  lie  is  lying  down. 
Walking,  ruiming.  bodily  and  mental  exertion,  fear,  and  excitement 
all  tend  to  accelerate  tlie  pulse. 

During  and  for  one  or  two  hours  after  a  meal  the  pulse-rate  Ls  higher, 
especially  if  an  alcoholic  or  other  ?^tiniuliint.  such  as  coU'ee,  has  been 
taken. 

How  TO  T.*KK  THK  PrisE.— To  nmke  a  correct  count  of  the  frequency 
of  the  pulse,  tlie  conditions  just  ineutioned  as  nonnally  modifying  its 
rate  should  be  borne  in  miml,  and  eviTV  effort  made  to  avoiil  extraneous 
exciting  itilluencey.  In  bospitjil  prar-tice.  or  when  a  nurse  is  coiistnutly 
in  attendance,  the  pulse  and  respiration  should  be  taken  at  the  same 
timeastheteinpcratnre,  and  when  the  patient  is  undisturbed  and  qniet. 

The  wrist  is  the  place  nsnally  selected  for  feeling  the  pulse.  At 
ibis  point  the  radial  arlery  pas.M-s  over  rhe  niditis.  and  can  readily 
be  conipresM'd  and  its  character  made  out.  In  particular  cases  it 
may  be  advisable  to  count  the  pnlsi-  al  the  temporal  or  carotid  artery. 
Three  fingers  should  l>e  applied  lightly  so  that  the  beats  can  be  most 
distinctly  felt.  The  beats  are  counti'd  for  fifteen  seconds  by  the  second 
hand  of  a  watch  when  only  an  approxiiiialc  c<)un<  is  dcsircil  or  when 
time  is  a  factor,  and  then  mullipleel  by  four.  It  is  lictter,  however, 
to  conul  the  pulse  for  half  a  minute,  and  still  better  lor  a  full  minute. 

The  arteries  of  the  two  sides  must  he  compared,  riifferences  in 
force,  volume,  and  time  may  be  <!ue  lo  anoinalons  distribution  of 
arteries.  In  disease  such  difl'erences  may  occur  in  aneurism  and 
atheroma,  in  pressure  on  the  Hunk  from  external  rliseaae,  and  in 
embolism  aiul  thrombosis. 

CoNDiTiox  OF  THK  Wai.i.h  OK  THK  .^nTF.RY.^Thp  Condition  of  the 
artery  is  often  of  nn)re  importancr  tliiui  the  pulsc-nite.     .^  healthy 


OlAGXOSIS  OF  DISEA.'iES  Of  HEART  AND  BWODVESSKLS     2'15 

radia]  artery  in  a  jxtsoii  not  advaiictd  in  years  can  he  c'oinprcssed 
easily  iigKint^t  tin-  niilius  witliDiit  tin-  (iiiccr  licing  iihk-  to  ililR-rt'iitiate 
tlw  artery  from  the  uthiT  tissues,  In  the  am'd,  or  in  artcrioselerotic 
imiivirtuals  frtun  wliatcver  cansc.  iKe  artery  is  tliickeneil  imd  in  pro 
nouneetl  easeii  unohUterable.  rolling:  Uke  a  pipe-stem  under  tlie  palpiiting 
finger?.  In  aihaiieed  eases  ()f  arteriosclerosis  irrejiular  raleareous 
Jejjosits  lire  pnlpulile  iti  the  arteriid  wall. 

\'i>Li*UE. — The  viilnme  of  the  pulse  refers  to  the  expansion  of  the 
artcrj'  during  each  beat.  It  is  nsunlly  Inrfif  in  eimditiuns  of  pyrexia 
and  when  the  tension  is  low.  A  -small  pulse  is  met  with  In  many  con- 
ditions uthcr  ihiin  weakness  of  the  heart  nuisele.  In  !iorti(!  stei.osis 
ttkC  pulse  is  of  small  volume  and  in  mitral  stenosis  it  is  small,  of  high 
tension,  and  fref|uenlly  irref£ul;ir.  In  llrij;lit's  di.-^eiisi'  it  is  simietimes 
very  small,  tunly.  and  hard.  Some  care  will  be  required  to  differentiate 
such  a  pnlse  from  a  weak  pulse.  In  acute  peritonitis  the  pulse  \^  apt 
to  be  of  snuiii  volume  and  low  tension. 

Cki.khiti'. — .K  pulse  is  said  to  he  "f|uiek"  when  it  rises  rapiclly,  the 
wave  lightly  hittitij;  the  piilpatiug  finger  iind  imniediutely  disuppciirint;. 
A  pulse  of  this  eliaraeter  is  eharaeteristie  of  conditions  of  low  hlood- 
pressure,  but  is  typically  exemplified  liy  the  water-liamnicr  or  Corripan 
pulse  of  aortic  insuffieieuey.  It  Js  usually  a  pulse  (jf  l:irf;e  volume. 
The  tardy  pnlse  is  one  that  seems  to  slowly  strike  the  (inner  mid  ns 
gradually  disappear.  It  is  common  in  all  conditions  of  high  pressure 
and  is  generally  of  smalt  volume. 

A  dicrotic  puUi\  recoKiiizeil  by  the  occurrence  of  a  small  secondary 
pulse  wave  after  the  priinftr\  wave,  is  common  In  eiiriditions  iu  which 
the  pulse  is  quick  and  not  of  (JoimI  volume,  that  is  when  there  is  a  (lenenil, 
relaxation  of  the  perijiheral  vesseU.  It  can  frcqu(Mitl\'  be  felt  in  normal 
individuals  of  low  blooil  pressury  or  iu  proloutit'd  febrile  cuudition», 
notably  typhoitl  fever  in  the  second  and  third  week. 

Hhytiim. — The  rlniliiri  of  the  jjmIsc  i>  of  diagnostie  importsirice.  In 
health  one  beat  succeeds  anntiirr  at  equal  intervab  of  time,  ami  the 
siipcessive  beats  are  of  ecpiid  forre  aial  like  ipjality.  When  there  is 
irregularity  there  may  be  alternation  in  tlie  rhythm  of  the  pulse  or  in 
rhythm  and  in  the  force.     (See  Irregularities.) 

FREQVENfT. — Tile   frequency   wf  the   )>nlse  is  of  aid  in  diaKH'isis. 

Increased  Frcijiifmy.—TUf  pulse  i>  inerea.si-d  in  frequency  iu  prac- 
lically  all  febrile  diseases,  iiml  (generally  iu  the  pni|)iirtioii  of  N  to  10 
beats  for  each  degree  of  rise  in  t«-inpcrature  above  '.iN.Ci".  But  there 
are  important  exci'ption^.  Iu  ti/iiiioiil  fnrr  the  pulse  is  shiwer  in  pro- 
portion to  the  temperature  and  the  gravity  of  the  disease  than  in  most 
of  the  other  acute  febrile  diseases.  It  niii\  not  heal  above  N.*  iu  mild 
cases,  aii<l  in  severe  eases  l're(pieiitl,\'  dors  not  rise  above  UHl,  It  may 
be  more  frequent  during  convalescence  than  during  the  febrile  stage. 
The  pulse  of  .tr/irlct  frri-r  often  aids  inaleriidly  iu  diagnosis.  .\  pulse 
of  12(>  to  JWJ  is  the  rule  from  ihc  time  of  drxeli.jjmeut  of  the  sore 
throat  to  the  c<unpletion  of  the  eruption.      Iu  incipient  tuberculosis 
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the  i»crea^v<i  pubr-rate  oatai  is  s  \-sIaafale  eDttfinaator>-  fiDdinff.  In 
tlie  puerperiuD)  io<.-nm?«il  fnqwnQ'  of  tbr  pnlsr  b  a  surer  indication  of 
intr«-uiwiiic  mischirf  than  is  the  t«npfratiire.  So,  too,  in  all  canes 
of  inflammatiiin  *o  siiuain)  that  the  pn-liKt'*  atf  abrajrbed  into  the 
circiilattdii  and  not  dis<iai|^  rxtrniaDy.  the  pulse  shows  by  its 
increased  fre^juenej'  that  a  septic  pnKVs»  b  goiog  on. 

Ill  Graves'  disease  great  freqoetic>-  of  the  pulse  is  the  e5sential  and 
most  constant  symptom.  The  piiU«  may  be  ronslanlly  much  mure 
fretiiicnt  thiiti  U.IO.  aitd  in  attacks  of  pstpiUtioa  the  number  of  I>eats 
may  reach  JiM)  or  niure.  Panxtftmat  inekgtariia  is  characierixef]  by 
the  sudden  onset  of  a  marked  incrrase  in  pulse-rate  persbting  for  an 
indefinite  time  and  disappearin;;  alnuiMt  as  siuhtenly  as  it  came.  In 
shock  or  culliipse,  in  centra]  or  periptxral  va^nis  disemsr,  in  many  nervous 
diseases,  r.  3..  liHivnHilor  ataxia,  in  anetnic  conditions,  Addison's  disease 
and  in  arthritic  deformans,  the  puW  b  increased.  Malingering  may 
be  differentiated  fmni  contlitions  in  which  there  is  real  pain  by  the 
occurrence  of  a  rapid  pulse  in  the  latter  csl^. 

Overindulgence  in  alnihol.  tobacco,  tea  or  coffee,  overwork,  exhaus- 
tion. iiHiiniiiiii.  and  nx-iital  strain  m^y  all  cause  increase  in  the  heart- 
nitc.  liKTcasc  of  piilsc-rnte  is  i^mtoon  in  alt  acute  eanliac  conditions 
and  in  climnic  eanliac  conditions  from  whate^'er  cause  when  there  is 
ni^'ocardiid  iiisuffiricncy. 

Increiisc  of  pulsc-rutc  uimn  #li)Hii  exertion  or  exdtement  develops 
as  a  rcsnlt  of  pressure  on  the  heart  bj  pleural  effusions,  ascites,  tympan- 
itis, etc..  and  when  there  is  iinjKiirment  of  functional  power  of  the 
henrt  from  overstrain.  in.vocanlial  di$e«se,  durin);  convalescence  from 
fevers,  ill  uiieiiilc.  asthenic,  or  eacherlic  conditions,  etc, 

IHmiiiinhi-il  Frf']Mnc}f. — A  slow  pulw  (bradyoardia),  untler  fiO, 
like  11  fr(i|iirnt  piilsc.  is  sometimes  habitual  and  sometimes  a  family 
charju'tcrislif,  A  ^^low  imbc  is  met  with  in  certain  forms  of  hciirt 
disease,  as  aortic  steiiosU,  but  it  is  not  constant  in  any  of  them  except 
ill  hcurl-blmk.  It  occurs  in  fatly  deKetiemtioii.  es|»eeially  when  due 
tn  obstrmtioii,  liy  alhiToiii;i  or  oiherwise.  of  the  ct>runary  arteries. 
Wlicrj  ri'Iariialiiin  a|i|irars  in  lln-  lute  -tairc*  of  eanliac  affections  or 
specific  diseases  with  ceretiral  symptoms,  it  is  usually  a  Sign  of  danger. 
Brailyrardia  in  constantly  seen  in  articular  rheutnatism,  usually  always 
in  jaundice  mid  frequently  in  Icinl  poiMiniii^r.  It  is  most  conimoii  in 
convalescence  fmin  acute  iliscjiM>.  pariiciilarly  pneimionia,  tj'phoid 
fever,  erysi|)elas  an')  rlieuiniilii'  fe\iT,  and  in  eaclieitic,  asthenic,  (iiid 
t'Nlmuslivc  conditions.  It  is  also  fre<piciuly  encountered  in  diseases 
of  the  digestive  origans  utuI  of  the  urinary  organs,  particularly  acute 
nephritis.  M»>rcovcr.  the  ])ulsc  is  generally  slow  in  myxedema,  and  in 
epilepsy.  Not  nnconimonly  it  is  >lnw  also  iii  ineliiiicljolia,  during  llie 
curly  stages  of  i-cnbnil  ini-nin^:itis,  especiall\'  when  tuberculous,  and 
in  cereliral  tumors  ami  bemorrliagc. 

The  Blood -pressure.  The  tension  or  pressure  of  the  blood  within 
till-  artcrii  -  i^  kiiiiwn  as  the  lilouil-prrssuro.     Tlic  exad  estimation  of 
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the  blood-pressure  is  of  the  gredtest  vuliie,  not  only  in  rfingnasis,  but 
also  in  prognosis  aiul  treatment  and  can  only  be  propcrl\'  performed 
witb  an  instniiuenl  of  jjR-rision — iIr-  niihygiiiiimaiiumi'ter.  The  ease 
of  use  of  this  instrument  and  the  vast  amount  of  information  derived 
from  its  use  mak«^  it  one  of  the  most  valiialile  instruments  that  a 
physinan  can  employ. 

.\jilifiraluf.-  Nnnierons  :iphyKmoniiinonii-l(Ts  ha\t'  been  deviscil,  but 
for  accuracy  and  convenience  lonibined  tlie  niercuriiil  instrnineiits 
hmve  been  found  to  far  surpass  the  other  varieties.  The  spring  inatru- 
tnents  are  inacc unite,  iuusninoli  as  the  elasticity  of  the  sprin;i  varies 
considerably  and  sooner  or  later  wears  out  entirely.  In.slruments 
uwng  water  columns  to  register  the  bloocl-pre.irture  are  Uki  inconvenient 
for  ordinary  u.se,  owing  to  the  length  of  the  mimometer  tube.  The 
instruments  using  the  nierciirinl  column  have  been  so  perfected  that 
they  are  extremely  accurate  and  at  the  same  time  are  convenient  and 
portable.  Many  tN'pes  of  this  s])liyKmonianometer  are  on  the  market, 
but  the  "Nicholson"  amply  fulfils  nil  reipiirenient^. 

The  older  model  is  extremely  .■iati-sfactory  but  Nicholson  has  recently 
brought  out  a  newer  model  which  is  smaller  and  consequently  more 
portable  but  as  accurate  and  convenient  as  the  older  model. 

Fiu.  SS 


AiiBCtiltarjiry  (ni<tliorl  ii(  ilj^inrmiriinii  bhurirpnuaL^ra- 


Method  ok  DETKitMiviNc  Ur.onn-i'HKsMiiK. — The  apparatus  is 
made  ready  for  use  and  the  cuff  fitted  to  the  Imre  Lijiper  iirni,  winch 
shunUl  be  at  the  level  of  the  heart.  In  children  the  thij;h  may  be 
employed  with  the  patient  in  the  prone  position.  The  euH'  is  InHated 
until  the  radial  artery  is  obliterated  at  the  wrist.  The  hell  of  a  hinrDal 
stethoscope  is  then  placed  lightly  over  tlie  brachial  artery  in  the  bend 
of  the  elbow.  It  is  well  to  first  marlc  the  skin  overlyiii;;  the  artery  with 
a  dot  of  ink  so  that  the  stethoscope  will  be  jilaeed  ilireetly  over  the 
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trterv,  wliich  cannot  be  palpated,  a.t  it  hiis  beeii  uUitenied  by  the 
pn-n.'^nrc  of  tlie  cuff.    T'"*  "ir  's  now  permitted  to  slowly  escape  from 
the  cuff.    ;\s  it  escapes  llie  euliitnn  of  meix-tirv  ifniilimlly  falls  and  a 
loud  clear  tliurap  can  \tf  henrd  liy  tht-  listener  wlien  the  first  eomjtletf 
emrdiac  beat  pa^se:^  the  L-onstrictint;  euJT.    \M)en  Uiis  thump  is  heard 
the  height  <jf  the  mercury  column  It  rend  olT  and  these  &gun-s  reprtsent 
in  millimeters  of  iiiprcury  tlie  synlolir  preMure  or  the  greatest  pressure 
exerted  bv  the  iii-art  diu-ing  the  sy-tl<ile.     The  l»ell  of  the  strllMwcf^pf  i.'* 
kept  over  the  artery,  and  iis  the  air  escajK-s  from  the  cuff  the  loud  clear 
sound  (the  first  phase)  is  followed  by  a  murmur  (the  .secwiid  pliase) 
which  in  liirii  is  replut-ed  by  a  clear  lotid  ringiiig  thump  (the  third 
phase)  which  jjrfidiinlly  beeomes  duller  (the  fourth  phase)  to  disappear 
entirelv  (the  fifth  phiiM-i.     'I'he  diabolic  iirenxurf,  or  lowest  pressure 
duritiK  the  cardiac  cycle,  occurs  hI  the  end  of  diastole,  and  is  estimated 
hv  rrailing  tlie  height  of  the  mercurial  column  when  the  seeoud  luud 
thump  fK-conics  dulled,  i.  e.,  the  beKiiuiiiig  of  the  fourth  phase.    The 
mciinini;  of  tlie  vnrimis  phases  has  not  as  yet  been  inter|iret<il,  tliough 
the  intensity  of  the  thinl  plia.se  is  supimseil  to  lie  indicative  of  the 
'fiHrdiac  strennlli.      The  fulse-pressiirc.  the  different  between  svstolic 
snd  diastolic  pressure,  is  found  by  .subtraciinji;  the  riiastiilic  prcs«ire 
from    the  systolic  ])ressure.     This   iiu-thod  of  eslimiiting  the  blood- 
pressure,  the  auscullalfiry  nietlio<l  of  Korotkow,  is  no  accurate,  in  fact 
is  the  only  accurate  method  of  estimating  the  diastolic  pressure,  that 
it  should  abv;iys  be  employed  and  the  older  palpation  mtrtliutl  should 
be  discarded, 

I'llYSUiuioY  OK  BumiJ-PUKssi:RK. — Normal  pressure  depends  upon 
four  factors:  (H  the  contraclion  of  the  left  ventricle;  CJ)  the  resistance 
in  (lie  peri|>licral  vessels;  (:{|  ihi'  i-Ia.-ticity  of  the  arterial  walls;  (4)  the 
volume  and  fluidity  of  tlie  blond. 

During  \ciitriciilar  svstolc  the  lilood  driven  out  by  the  left  ventricle 
reaches  its  greatest  pn^siire  In  the  iiortii  iuiil  soon  afterward  the  aortic 
valves  close.  Pressure  is  then  >uslaiia-il  until  the  next  systole  by  the 
elasticity  of  the  vessel  walls,  bill  it  gradiiallx  fjill-.  as  the  blmul  enters 
the  capillaries,  to  reach  its  lowest  pnint  at  the  end  of  iliastole.  The 
pressure  is  thus  m-cu  ro  depeiiil  largely  U|hiii  the  .■strength  of  the  cardiac 
beat  anil  the  ((eriphcral  roislance  nluch  in  turn  depend.-*  upon  the 
contractility,  di^tcnsibility.  and  caliber  of  the  \c.-scl  walls.  It  follows 
then  tliat  the  -jyvtole,  or  miixiiniini  jiressiire.  shows  llic  .strength  of  the 
cardiac  bear,  while  the  dia.itolic,  or  minimum  i»ressure,  is  indicative  of 
the  peripheral  resi^limceiind  llie  pldsf-pre>Mirc  of  the  head  of  pressure, 
driving  the  hlooil  from  the  heart  through  the  large  vessels  to  the 
arterioles.  The  praclical  appliciiliiliry  of  iliesc  facts  may  he  gathcrcil 
from  the  following:  .\  weak  heart  is  iniahle  to  raise  ihc  I ilood -pressure, 
so  the  systolic  pressure  is  low.  If  tlieilia^tolie  pre.v-nrcisalsolow,  i.  f.,a 
high  pulse-pressure,  presumably  there  is  an  assiiciiiled  dilatation  of  the 
periplieral  vessels.  This  may  be  so  great,  as  in  the  condition  of  shock  in 
which  the  heart  may  he  strong. yet  from  the  lack  of  ]ieripheriil  resistance 
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from  vasomotor  [uirnlysis  it  is  »»  if  the  heurt  were  ptim|iing  againitt 
itothiii);,  and  tlit-  systolic  pirssiiri'  CHtiiiot  In-  ralscri  by  the  vciitriciihir 
stroke.  C'oii\ ersely  a  low  sjslolic  prfsniirc  wilh  a  low  or  slijjlit  piilwe- 
prcssure  surely  iridiniles  a  wi-ak  hi-art,  as  the  periplicral  rcsistamr  is 
normal,  t ho U};h  the  vessels  may  possibly  be  slinhtlj'  dilateil.  High  systolic 
and  dJAStolk-  prejwture  iiidientes  strength  of  the  hearl-heiit  with  ciirre- 
spondinK  inerease  in  the  peripheral  rrsistanre,  A  high  systolie  pressure 
with  0  hiw  iliiiMolie  pre-ssure,  i.  c,  h  hirge  piilse-preissure,  shows  a  power- 
ful heart  (hy[)ertrophied)  pumping  agaiast  relaxed  vea^els.  Further- 
more, an  increase  of  pulse-pressure  generally  imliriiles  iiicreaseil  velocity 
of  blood  flow  (pulse-pressure  sliow^  the  head  of  HowJ  if  the  pulse  is 
constant,  and  the  converse  also  holds  true  as  a  rule. 

Normal  I'jiE.ssritE. — The  tionnul  systoHo  pressure  in  adults  before 
midlife  varies  l»ctween  110  mm.  and  i:H)  mm.  l)e\iatii>ns  of  10  mm. 
of  mercury  either  above  i*T  below  these  figures  eiiri  h!irdl.\'  he  called 
pathological,  but  are  certainly  suspieious.  Variations  above  140  mm. 
or  below  KKI  mm.  are  distim-lly  piillmlugiciil.  Tlie  readiiigs  in  those 
past  midlife  are  higher  than  in  eurlicr  adult  life,  so  thtit  a  systolic 
pressure  up  to  \'A)  mm.  niii  hurdly  he  called  almorriial  or  piithnlugieal. 
In  women  the  pressure  usually  averages  about  10  mm.  lower  than  in 
males,  while  children  show  even  lower  pressures.  The  iliastolic  pressure 
is  from  30  to  4o  mm.  Ilg.  (Ilirselifehler)lower  than  the  systolic  pressure, 
that  is,  the  average  putse-jiressiire  ia  between  yO  and  4.'j  mm.  As  a 
rule  the  diastolic  pressure  does  not  increase,  imri  passu,  with  the  systolic 
pressure,  so  that  usually  the  pulse-pressure  is  increased  when  there  is 
high  systolic  jjressure. 

I'liVMinuKiifAL  CoN'DiTio.\:i  .VrFF-rriNfi  the  Blood-pressi-hk. — 
Slerp  lowers  the  systolic  pressure  from  10  to  211  mm.  and  the  diiistolic 
pressure  to  an  even  greater  extent.  Eating  causes  a  mtKlerate  rise  in 
systolic  and  a  >maller  ri.st?  in  dlaslolio  ])resMire.  Virji  bmilbiiiri  raises 
bl  owl -press  lire  during  ex]>iratioii.  lowers  it  during  inspiration.  Mnilrnitt: 
exercise  has  the  same  elt'ccl  as  eating,  oiil\  mure  iuarke<l.  A'x('c,*s/i.'f 
exerriMif,  to  the  point  of  fatigue,  lowers  the  systolic  pressure.  lHyh 
attitudes  cause  a  rise  In  pressure.  Fain,  iini/rr,  pxcitvinit,  emotion, 
meni/il  xtrnin,  and  u-iimi  idl  eiinse  a  rise  in  sysloiie  ii[id  a  still  greater 
prop<]rtional  rise  in  iliastolie  pressure.  Inleim'  imin  pnidiu'cs  shock 
with  an  as.soriateil  lull  in  pressitri'.  The  p(i-.itiiiTi  i>(  ilu'  jiatient  causes 
changes  in  the  blood  pressure,  thus  white  reclining  the  pressure  is 
8  to  lU  mm.  higher  than  while  sitting.  (Vintinued  constriction  of  the 
brachial  artery  by  the  cuff  causes  a  rise  of  pressure  up  tn  "JO  mm.  Ilg, 

P,\TUoi.t>o  cvi.  Conditions  .Xfi-kctini;  tiik  lii.uoD-l'itEssiiiK.— 
HvPEKTCXHiox.  —  It  is  of  primary  importance  tn  remember  that 
persistence  of  high  pressure  i.s  maintained  only  with  cardiac  hypertrophy 
and  that  persblent  high  pri-s.sur«  ciuises  arterioscleroiic  changes.  It 
is  also  well  to  remember  that  a  heart  which  is  apparently  gri<.i.ilii  weak 
may  give  a  relalivey  high  sy>t(i'i<'  pres-nrc;  such  pressure  may  lie  luw 
and  iiisuflicient  for  that  individuiil  whose  nrgaiiism  reipiires  and  litis 
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in  ahnjr^  pn-smc  imiasr  diviP  a 
ihr  dpDvs  fnr  cbe  jyaiufc  pmeiBB  uMfly  boD^  ow  JW  mm.  viifa  s 
rHiiti\-«ty  itnr  ifta:«ife  pRsuRu  Hicfa  ^eaMR  i»  an  ■^'■■■iir^r  nfaable 
HiarivM'M*  lien  .)/  i&B  amficuii  «tuE&  ibbf  bs  (fapMHtniHl  as  this 
ftnrfmr  almw.  in  cfa«  ofaanm  if  any:  oAa  iliiiii  oabfe  cmnw  (or  the 
hitrH  pr^<Mnrp.  TinMnir  iHnBwimwrtMv  wpAntu  usuoOy  also  csuaes 
a  hiffh  pfMMirp  hat  nuc  Js  umihih  »  dw  dmoic  inCendtul  funn, 
»^  fp^iM>nTly  rhrmuF  oats  «i  ifar  paEiaekflDUDas  Qtpe  of  the  tliscuM- 
MV  '^*'n  ;r{rh  Iaw  ptvssuR.  h  flmflf  ■■yfcrifa  cbe  pressure  b  usually 
Inw  Tn  rhf  4<-tiT^  f.i«iQ  oeeuuiig  bb  inritfiatt  t^ioaKnilooephritis) 
fh^  'wt^r  rA  i-linU-al  ^j-mpcnos  e  imalh'  pccmini  bv-  a  abarp  rise  in 
syiU^t-  pfontrr  rA^ln  h\  tam~.  a  ^^ahabfe  ifia^iutftic  and  proRnoMic 
■^sfo  fft  nf*ra<n  f  Ke  fr4'*wl-pr«sa»e  is  h^di-  the  rise  of  prtssiire  ninoing 
^/,»|Vr  ■riff.  'V  *^v^m;.  frf  ibc  «R*rk.  vnI  EbUu^  with  thi-  disai>pe«r- 
nrtt-t-  ftf  f,-u*yi>ntni  <*  with  failure  of  the  heart. 

/  ffiftf/i»t'f  I tihiiFtniiml  riMk>ii.  ^The  hiffarst  prv^tsures  known 
i^m  hi  t^ntttit'fitt*  *h'f^  irive  rise  to  inorascil  pmsure  within  tlie 
ftmtfHi  '*nM  tiU'\  nf  irwli'-ativ  of  rffebral  anemia,  with  consuqucnt 
ii^t-'t  ut  Itii-  titMiu  f'.f  l.lfKrfl.  'I'll*-  <Yiiu]itjons  cmu5ing  thb  extrt-ini-ly 
ll'llh  iit'^'^riin-  Iff*  rt]>ff|>lr-xy,  ifirornbtnU,  intracranial  hemorrhage, 
hm  Inn  >it  'h  ol>«ill.  iitrni»(['ti»,  Mtrtiral  e[»ile(>sy,  and  rapidly  growing 
H'ittitnl  iiniit\nuiti» 

■(  tU'itt  i'iu,iUhmt»  Wifli  Jiyiu-rln.phy  of  the  kit  ventricle  there 
ta  Mlnit.i.  iMi  ticriu—  of  ...vilolii-  |ire.viuri;  Hid  to  170  mm.  systolic. 
IlK  \n  MH  «I1h"ImI|>  I  If  mmI  iiillii<'i«-i-d  liy  uthiT  factors.  The  great 
Im/miOoIiIm  ir(  iIm'  li'fr  u-nhiclc  lo«et!RT  with  tlic  lisnallv  aHSoeiiUcd 
lirli<H»i>i|*<i(M|a  nttum\  U»  llti-  liijfh  jircssiire  (170  to  I'dll  imii.  systolic, 
IHI   In    l«l  iiilii     iltiiolMllit   Miiriniohly  sn-n    in   jiortic  insufficiency,  n 

''"It'Hil tlwin-  nw.»l(iled  will.  11   lii;-li   |>iilsc-|irc>surc  nn<l  in  about 

rtll  |iti  ii'iil  III  Mi«i"t  Mllli  itii  .il.M-n<-<-  of  the  (iftfi  jiiiscnitiitory  pliuse. 
Iltliii  uilnitin  ttiloo"  iHt'  ii>indl>  nwociated  with  normal  or  slightlv 
till  hit»«»'ii  iitii-onin-  If  ttith'  it  iiinrkiil  left  ventricular  hvinrtrophy  au'tl 
|in«*l  niHl|H'tl»iiM"H      I  .ti>liio'  rtrrltylliinias  an-  usually  "aMociateJ  with 
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Dormal  pressure,  and  iiii  uwsociated  high  pn-ssiirc  is  uaually  of  grave 
propnostif  sinnifiranc*.  As  said  before,  <lccitm[»ensated  cardiac  mndi- 
tions  iisimlly  jhow  «  hijjh  syslnlir  pri'ssiiro. 

4.  Diseatf  «/  the  Arteries.— Tlic  ciosc  association  of  arteriosclerosis 
with  cardiac  hypertrophy  and  chronic  nephritis  is  .Mitficicnt  in  most 
CJiswi  to  account  for  the  hi(;h  pressure  seen  in  sclerotic  i)crsf)iis.  In 
■rtcrioscl erotic  individuals  without  cuuiplioating  nephritis  the  s>siti)Iic 
pressure  will  u^:unlly  Hverai;e  betiveen  loU  to  170  mm.,  tlie  diastolic 
between  yt)  to  UK)  mm.  However  many  cases  of  primary  arteriosclerosis 
are  nithout  hi)th  pressure  h  liich  afcins  to  licpciid  entirely  upon  sclerosis 
of  the  splanchnic  vessels. 

5.  Angina  IWtiirin. — Attacks  <>!  nn;,'inii  arc  oflcn  jissocinfi-d  with 
high  pressure,  but  on  the  contrary  in  many  eases  the  pressure  is  normal 
or  lowered  diirinj;  the  attack. 

6.  Mifvcllunei'ii.i  CviiilitioiiM. — lA-ad-poisoning  (acute  or  chronic)  and 
gout  are  usually  accompanied  by  Inpertension.  Chronic  polycythemia 
and  leukcniia,  if  llicrc  is  no  uiieiniii,  on  account  i>f  the  increased 
viscosity  of  the  blood  with  consequent  increased  cardiac  effort,  are 
associated  with  liciKhteneil  blood-pressure.  K\u|)lithalmic  goitre  is 
•Iso  associated  with  hinh  pressure  if  there  is  hypertrophy  of  the  heart. 

HvpoTi';XHi'>\.  -  - 1 .  i'hriinic  Piilmiiiinry  TiiUrri-iiUi.ii.i. — This  disease 
in  uncomplicated  cases  is  pnjliably  always  a.'isociatcd  with  low  systolic 
pressure,  i.e..  at  leiist  under  1  HI  iinri.  IIj;.  anil  in  the  ujajorlly  of  cases 
between  90  and  IlHI  mm.  The  diagnostic  importance  of  these  findings 
in  suspected  incipient  case^  cannot  be  too  slronjjty  emphusi?:cd  when 
extraneous  canscs  of  low  pressure  can  be  ruled  out.  Furthermore,  in 
eases  of  known  tuberculosis  a  fallinj*  pressure  is  indicative  of  contiunei! 
progress  of  the  disease;  a  rising  pressure  shows  that  the  patient  is 
improx-ing. 

2.  Aaiif.  Carifinc  Cnmliliiiihv.—ThK  systolic  pressure  in  acute  cardiac 
conditions  not  preceded  by  chrunic  cardiac  disease  or  accompanied 
by  marked  eyanosi.--,  is  usuall\'  markedly  lowered.  Tliis  apjilies  to 
acute  endocarditis,  myocanlitis.  and  more  particularly  acute  pericarditis 
or  pericarditis  with  elt'usion  from  whatever  cause. 

3.  Cachectic  ('uudiiidnn. — Cancer,  severe  anemias,  tuberculosis  of  any 
organ  or  part,  chronic  malaria,  etc.,  are  all  a.^sociated  with  a  systolic 
pptasure  of  from  5  to  2(1  mm,  lower  than  the  nnrinnl. 

4.  Acute  Infeefioun  Disruxes. —  In  practicully  all  the  acute  infectious 
diwiises,  excepting  inenirjgitis.  the  systolic  pressure  is  usually  below 
10(1  mm.  Ilg.  when  the  fever  is  at  its  lici(,'lit.  In  lufhind  ferrr  the  fall 
isgradiml,  reaebinj;  its  lowest  point  during:  the  hiM.  iwi)  weeks  of  the 
disease  and  frec|uently  not  exeecdinfra  inavirnal  pressure  of  S(l  mm,,  or 
even  lower.  The  hlood-pressun-  estimations  are  fretiuently  of  \alue  in 
diagnosticating  the  eom]»licatious  of  this  disease.  With  lieniorrhage 
there  is  often  a  brisk  .^uddcn  fall;  with  perforation,  on  the  contrary, 
the  systolic  pressure  in  a  eert;uri  iiinnlicr  of  eases  is  ^li>:hlly  raised. 
Pneumonia  is  as,sociated  n.sually  with  ii  prc^^surc  sUglitly  subuonnal. 
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GibitoTi  has  called  attention  to  a  valuable  proKnoatie  sifjn:  a  sj-stolic 
pressure  higber  tlian  the  ))iilsi'-rjilc  is  i)f  j;ihi(I  unieii,  while,  on  the  oon- 
trury.  a  systolic  pressure  belinv  the  iiulse-nile  Is  indicative  of  a  serious 
condition  of  the  patient.  Fiirtherninre,  the  ubservatinn  of  the  piilse- 
pri'ssiirc  is  of  importance  in  treatment,  a  high  systolic  pressure  with 
low  diastolic  pressure  is  imlicative  i»f  vasomotor  weakness,  while  the 
(i|)po8ite  findinfjs  show  that  heart  failure  is  iiiiuiineiit.  In  scarlet 
fever,  as  said  before,  n  shar|i  increase  of  systolic  pressure  may  be  the 
first  iniiication  of  a  ('oiii])lirMtinf;  nc|thrilis. 

5,  Severe  Hcmorrliiigf  and  })i3eases  .tavocialcd  with  Loss  of  Body 
Fluids. — Iti  these  cimditions  tlie  lowered  s\'stotic  pressure  is  the  direct 
mechanical  result  of  lack  of  blond  m-ccssary  to  fill  the  arteries.  The 
pressure  in  the  hrst  condition  usually  rises  after  ci)ritrullinj;  the  bleeding. 
In  the  second  condition,  which  incluile  dysentery,  cholera,  and  severe 
vomiting,  as  in  cancer  of  the  stomach,  peritonitis  and  intestinal  obstruc- 
tion, the  lower  the  pressure  falls  the  Rrcatcr  the  danger  of  collapse. 

().  Shack  iCothpsr). — In  this  condition  a[i  extremely  marked  fall  of 
pressure  takes  place  as  a  result  of  \'asouiolor  paralysis,  Maximal 
pressures  as  low  as  50  and  even  40  mm.  have  been  recordetl. 

7.  Si/la>ichtiiii>tusis.—  ]i\  individuals  with  general  ptosis  of  the 
abdominal  viscera  the  maximal  pressure  is  usually  markedly  lowered, 
probably  the  direct  result  of  relaxation  and  dilatation  of  the  abdominal 
vessels.  In  a  certain  peri'eiitage  nf  patients  who  are  apparently  the 
victims  of  neurasthenia,  nothing  abnoruial  can  be  found  except  a  low 
systolic  blood  pressure  and  not  even  ptosis  of  the  abdominal  organs 
can  be  demonstrated.  The  symptoms  in  many  such  cases  are  unques- 
tionnlily  ibie  to  the  lowering  of  the  blood  pressure  as  a  result  possibly 
of  dilatation  of  the  splanehnics  from  the  general  lack  of  tone  or  as  a 
result  possibly  of  congerjitally  ovcrhirge  abdoujijial  vessels  with  con- 
sequent insufficiency  of  the  peripheral  t-ireulation.  It  is  astonishing  to 
find  how  many  siwalleil  neiinislhi'nics  there  are  with  li)wered  blood 
pressure. 

S.  Misn-llniie'jiis  ('<indHioii». — Serofibrinous  plenri.sy  is  usually  asso- 
ciated with  low  blood  pressure.  In  delirium  tremens  some  cases  of 
insomnia,  acute  mania,  and  hysteria  t\\i-  pressure  is  uniformly  lowered. 
In  the  iicutc  stages  of  syphilis  th<-  pre-^sure  is  lowered.  In  parasyiilnlitic 
affections  the  pressure  \  aries;  thus  in  the  late  stages  of  general  paresis 
there  Is  hy|)otcnsion  present;  in  tabes,  iluriiig  the  lightniTig  jiains, 
hypotension  is  also  noted  while  in  gastric  crises  the  pressure  is  markedly 
raised,  a  |)oint  of  value  in  dill'en-ntial  <liagnosis,  as  the  colic  of  plumbi  m 
and  abiioniinal  angina  are  the  oid,\'  olhcr  two  ibdominu  disorders 
associated  with  high  pressure,  .\cu1e  iTillaminatory  intra-abdominal 
conditions  are  usually  associated  w'wh  low  ]ire-isurc  us  a  result  of  the 
dilatation  of  tlie  abtlominal  vessels  from  the  resulting  local  iiiflam- 
mutiun. 

Gh.\piii(-  IUxokdh  ok  tiik  I'l'Lse. — The  study  of  the  arterial  pulse 
ns  outlined  above  vielils  informaTinn  wbicli  oiilv  informs  us  what  tJie 
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left  ventricle  is  doiof;.  To  accurately  study  what  the  other  t-anliac 
fhamhers  are  dning  it  is  iiecessury  to  rnafcc  simultaneous  tracinKs  of 
the  arterial  aiitl  \cnous  pulsations.  By  mniparinit  the  graphic  rt-i-onls 
th»i8  proiliicpti.  ktinuleilKe  is  oMjiinwl  cunccniing  the  cHioncy  of  the 
inherent  properties  of  the  Ijeart  muscle  {q.  c),  and  abnormalities  iu 
these  properties  can  be  appreciated. 

Thr-  Folpgmph. — Sphygmographie  tracinRs  of  the  arterial  piilw 
have  been  employed  for  a  Ioiik  while  to  ilhi.'slnite  viirii)us  forms  of 
pul:«e  waves,  ami  c|iit|;tui:slt(-  irifuriiiation  as  to  volume,  force,  and  tension 
of  the  pulse  is  supposcil  to  be  obtainable  from  tlie.v  tracings:  hut,  as 
»  matter  of  fart,  no  real  knowledge  can  Ik-  gotten  fntm  such  tracings, 
except  in  reganl  to  irregularities,  which,  however,  are  only  accnnilely 
studied  by  the  polygraph,  ils  the  rhariieter  of  a  pulse-wave  can  be  vcr,v 
materially  altered  and  various  forms  and  modifications  of  pulse-waves 
can  be  easily  made  upon  the  saine  ]xtmhi  by  moving  the  instrument, 
changing  the  pressure,  and  other  manipulations.     The  polygrajili   is 


k 


k 


Mackcnlic's  Ink  ixilygrapli. 

an  tn.strument  deviM'il  for  tlu-  ])urposc  of  making  simultaneous  venous, 
carotid,  apical,  or  rsidial  registrations.  Various  types  of  polygrajihs 
have  Ik-ch  devisi-d,  but  for  convenience,  case  of  applinition,  portability. 
and  l»eean.se  prolonged  tracings  run  be  made,  the  .Mackcunic  ink  jmly- 
graph  probably  surpasses  all  others  for  ordiniiry  cliTiiial  work.  This 
instrument  consists  of  a  clor-k  wliich  moves  an  enca.scd  roller  at  con- 
troltahlc  sjx^ds  and  a  time  marker  whidi  reconis  U.2  second  by  means 
of  a  pen  and  marker.  IJeliind  ilie  instrument  is  an  arm  supporting  a 
roil  of  paper  the  end  of  whieti  is  carried  to  llie  writing  platform  mid 
moved  forward  by  the  roller  beneath.  In  front  there  is  a  socket  to  attach 
a  lever  to  which  in  turn  arcaltaiheil  tuo  Inmbonrs.  To  these  tambours 
[wo  long  aluminum  pcti>,  willi  rcci'iitacUs  lor  the  ink,  are  inserted, 
and  when  ready  for  the  tracing  tliCM-  i(re  jidj'usted  lightl,;  on  the  pii|jcr. 
Rubber  tubes  connect  the  tambours  with  two  untal  cup*,  in  onler  to 
take  carotid  or  apical  (racings  at  ilie  >aMie  lime  as  the  jugular,  or  with 
ODC  cup  for  thr  jugulii  rand  with  ihcradiid  receiver,  which  is  stra|i]a-il  on 
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the  wrist  and  which  can  he  acciirati'l,^-  luJjuHtfci  upon  the  artery.    Red 

ink  is  placed  nn  the  pens,  as  it  is  iniHkely  in  clot. 

When  a  tracing  is  tn  be  made  tht-  clock  is  wound  up,  the  radial 

receiver  adjusted  so  that  a  maximal  amount  of  movement  is  ohtinncd 

by  the  ronnectcil  lever,  and  the  jugular  cup  placed  lightly,  and  with 

only  sufRrieiit  pressure  to  exclude  the  air,  upon  the  jugular  vein  as 

near  the  juguhir  hulli  ns  possible.    Tlie  long  levers  are  lightly  adjusted 

to  the  paper  and  the  clockwork  started  and  allowed  to  run  as  long  as 

desired. 

Fiu,  60 


Time 
Ditlttoni 


Badlai 


Carotid 


Apee 


Jugvlar 


Coiiii|)oniU'  druwiints  of  funcs  of  n|iri-lH-iil  niiil  nidiol,  pniriiid,  iviid  Jiutular  pulaui. 

(Whit  ill «.) 

hiteri'Trtatlou  of  the  Traring.  —liy  referring  to  Fig.  (HI  it  can  be 
seen  lluit  the  beginning  of  vcntrieulnr  systole  in  the  apical  tracing 
(the  graphic  repre»i-iUaliori  of  the  ino\enientji  of  the  chest  wall)  is 
shown  !)>■  the  beginning  of  the  iip-^tmkc,  Oiic-leiilh  of  a  secotnl  hiter 
than  this  the  up-stroke  in  tlie  {-irotiil  eoinmenees  and  one-tenth  of  a 
second  later  than  this  the  ra<li«l  u[)-stnike.  The  one-tenth  second 
before  the  carotid  np-slroke  is  known  a>  the  pre-sphygmie  periiHi,  i.  e.. 


DIAOSaSIS  OF  DISEASeS  OF  IIKART  AKD  BLOODY BtiSKLS     255 

the  period  in  which  the  vvntridc  coutra«?1s  uithout  impression  on  th« 
arterial  pii[?e.  Jiist  prwettinR  the  ventricular  up-strokc  is  a  small 
wave,  pnxlucwl  by  the  tlisteiition  of  the  veritri<'Ii'  h\  tlie  hkM«l  iiiiiii]>eiJ 
in  during  auricular  systole,  I'pon  the  dowu-strokc  of  the  oarotitl  and 
ruiltul  tracings  ihiTccanhespena^lepression.tlieiiifroticnotcli,  marking 
the  end  of  ventricular  systole.  In  the  venous  tracing  three  main,  waves 
are  seen,  the  a,  c,  and  p  waven.  respectively  representing  the  wave 
(a)  due  to  auricular  «)nlraction,  the  wave  (c)  occurring  at  tlic  onset 
of  ventricular  cfintractinn  either  «aused  in  part  hy  the  pushing  up  of 
the  tricuspid  valve  wlu-n  the  iiitravenlricuhir  prt^ssurc  rises  and  in 
part  by  the  flow  of  blood  from  the  coronary  veins  ( I  lirachfelder)  or  else 
due  to  the  impact  nf  the  carotiil  (-xiiaiisiiiii  on  ihe  nnir-by  jiignliir,  and 
the  wave  (r)  due  to  the  stasis  of  blood  during  diastole  in  the  auricle 
and  jugular  bulb.  At  tlu-  end  of  ventriiuliir  >\.->iote  the  aiiriculoven- 
tricular  valves  oik-ii.  the  hlocKl  rushes  into  the  ventricles,  and  tile  wave 
is  followed  by  a  fali  as  the  blood  empties  from  the  \'ein3. 

Fia.  «i 


Nomial  JiikuIat  nnd  radial  pulse,  fram  n  eaae  of  nanir  UitiiffipH-Ticy.   a.  wnvt^  dim  to 

Anatysi*  "/  '/"■  Tmrings. — Wlu-n  ii  trncinn  Ims  i)eeri  made  it  is 
necessary  to  identify  the  various  jujr'iliir  waves  tbat  have  been  niailc. 
This  is  done  by  comparing  tliem  willi  tlie  fiidiiil  Iracing,  and  it  is 
I»erformed  as  folh)Wj.  The  c  wiivv  occurs  synelironously  with  the 
pulsation  of  the  carotid  or  ,'0  second  before  the  radial.  Therefore  /u 
of  a  second  or  one-half  of  the  divii^imi  tif  the  time  record  is  measured 
off  with  a  pair  of  calipers.  This  distance  is  then  Irjinsfcrred  to  the 
radial  tracing  so  as  to  immediately  precede  the  beginning  of  the  up- 
stroke. From  this  point  measurement  is  made  to  the  line  made  at  tlin 
begiiming  or  end  of  the  tracing  by  the  movcnleIlt:^  of  tlic  lever  before 
starting  or  after  stopping  the  clii(.kwork-  the  ordinate.  This  distaiice 
is  then  transferred  to  the  jugular  iraciiig  and  will  niftrk  llie  beginning 
of  the  c  wave.  Bcltrr  still  is  a  siiuiillnncous  tracing  of  the  carotid  ami 
jugular,  at  the  same  level  in  theneek.  a^-the  c  wave  can  then  be  deter- 
mined iiltsolutely  without  the  nert-s>ii_\  of  >ni'li  exiut  and  fine  measuring. 
"Hie  a  wave  is  obtained  by  measuring  a  distanre  of  J  si^conil   loni' 
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division  of  tlie  marker)  back  from  the  c  wave  aa  tbe  interval  Ix-tween 
the  beginning  nf  the  auricular  contrarlion  and  the  carotid  pnlse  is  J 
second-  The  p  wave  is  obtiiincd  hy  inoai-uring  the  distance  from  the 
ordinate  to  the  dicrotir  notch  and  transferring  this  measurement  to 
the  jugular  tracing.  A  tracing  nf  this  form  is  the  normal  and  is  known 
as  the  negative  or  auricular  form  of  vtrnoua  pulse  When  there  'a 
auricular  fibrillation  a  form  of  venous  pnlse  occurs  which  is  known  its 
the  ventricular  or  positive  venous  pulse.  In  this  form  the  auricle  is 
fihrillating,  so  that  no  pulsation  of  this  heart  chamber  takes  place 
and  consequently  there  is  entire  absence  nf  an  o  wave.  The  a  wave 
is  a!s*)  absent  in  tricuspid  insufficiency  as  the  right  heart  is  nver- 
disteniletl,  and  in  simultaneous  contrjiction  of  the  aurii'le  and  ventricle. 
In  the  latter  cases  the  arterial  pulse  is  regular,  while  in  the  former 
ahsnlntely  irregular. 

Visible  \'kn(ilts  Pulsations. — Visually  the  a  and  v  waves  ean  be 
sometimes  appreciated  as  two  pulsations  of  the  jugular  between  each 
carotid  pulsation  which  is  felt  by  the  finger  on  the  artery.  In  auricular 
fibrillation  only  one  pulsation  occurs  between  each  carotid  pulsation. 
The  visible  examination  is  satisfactory  in  onl\'  n  few  frank  cases. 

iRnEciri-MtiTiEs  OK  THE  I'l'LSE.-  The  character  of  the  Irregularities 
of  the  heart  can  usually  be  detenniiied  by  pal])atioii  of  the  pulse  and 
by  auscultation  of  the  heart,  but  thcv  are  best  studied  by  means  of 
polygraph  Inicings  nf  the  pnlse.  I'iir  that  reason  they  will  he  considered 
in  this  section.  Various  forms  of  irregularities  have  been  descrihcd. 
but  the  following  types  include  priictie;dl\'  all  ihe  forms  of  irregiihirily 
of  rhythm  that  are  met  with  clinically.  They  include:  (I)  sinus 
arrhythmia;  (2)  extras\stoles;  (.'?)  alternating  pulse:  (4)  absolutely 
irregular  pulse:  (o)  heart-block 


Fill,  (12 


i).s'  n.s'  0.8'    i.n  I    i.i?  I    0.^1    fl.sl   '>.&'   oj>    1.0  <    i.o\    i.Oi 
Sinus  HrrJiylhmiii.     Piilxt-  inf-rvHlo  ffaiiuiiinB  with  rpspirnljon. 


I.  .SifiuM  Arrkiithiiiiii  iJiiiriiHr  Ur.^i'inilofy  .irrhj/lhmiu). — Arrhyth- 
mia of  this  type  is  eliaracterized  by  rhythmical  .^lowing  of  the  diastole 
during  the  act  of  rcs|iiration.  Snch  slowirig  may  occur  during  either 
in.spiralion  or  expiration,  and  at  times  during  swallowing.  .\  pnlse  of 
this  type  is  the  result  of  reHi-x  vagal  stinuilation,  which  slows  the  heart. 
It  h  usually'  readilv  recognised  clinically,  as  it  is  exaggerated  by  deep 
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breatbinK-  Sinus  arrhythmia  occurs  in  children,  neurotic  and  nervous 
individuals  from  any  cause,  [wrsons  sufferinK  from  fear  or  anxiety, 
and  after  acute  infections.  This  form  of  irrcjiularity  is  witliouf  clinical 
iniportanee,  and  certainty  dors  not  si)j;nify  (istliological  channes  in  the 
heart,  but  signifies  rather  the  cuntrury,  as  it  shows  the  heart's  cou- 
traetility  is  unimpaired. 

2.  Erfnifii.'>fiilr«. — These  may  athv  as  a  iirciruiture  eontraetion  of 
the  auricle  or  the  ventricle.  They  arc  characterized  l>y  the  interpolation 
of  an  extra  heurt-beat  immeiliiilely  fdllowiiic  a  re;;ular  l»eal.  This 
accessory  eontraelion  causes  a  small  jnilse-wavc  immediately  after 
the  normal  wave  and  is  folliiwe<l  liy  a  Idhk  diastole  or  compensatory 


Fitt.  63 


ExtnursU))'  niurkfd  tiy  i.  showjin  coniiilptp  ronipcnuotory  pnuw.  i.  ',.  Ihr  MlrmyBloio 
Hid  Ihf3  prti'iouH  I>fu1  nrv  lagvlUvr  ciTiivjilrmi  in  tiiiw  lo  Iwo  norntol  tirntfl. 

I-"ir,.  (M 


Ext^aayB(I>](^  miLrkcd  liy  t.  HtiuwiuK  iiivomiilpti.-  ri)iiii>Fiisal<iry  pnuw.  i.  f..  Iht?  extra- 
QriMt*  and  prrrcding  bciit  tiijiolhi^r  am  tiiii>'|Uiil  la  lW  tilni  al  tun  nuniial  li'uli.  -Vino 
dUHrbls  inrn^jLAt^d  muplklu^ti;  i>f  |>LiIt^'  (ulloxvin^  I'xh^iLAyblrrLf'. 
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pulse  and  a  more  powerful  systole  than  before.  Tlie  extrasystoles 
may  occur  only  al  long  interviils  or  they  may  occur  more  frcrpicntly, 
a.s  after  every  third  or  e\'ery  .lecunil  heat  ipulsiis  iriceminns  or 
bigemiuus).  In  some  case.s  the  i-xtrasyslolc  when  occurring  in  early 
diastole  is  so  weak  an  to  fail  to  (ipt-n  the  nurtic  valves,  and  no  pnUe  is 
felt  for  a  Ioiij;  pcHoil,  and  the  hmrl  ;i]>|)i'iirs  to  lni\'e  ilropjicil  a  heat, 
though  it  is  merely  a  prolonged  compensatory  pulse.  The  extrasysloles 
may  arise  in  the  auricle,  ilic  anrimlov  t-ntrii-nlar  node  nr  in  the  ventricles. 
17 
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They  are  siippused  tii  lie  due  to  increaseil  eschiiljility  uf  the  primitive 
cardiac  tube  (Mackenzie).  The  ventrieuiar  extrasystolea  are  charac- 
terized by  the  fact  that  in  the  arterionrani  the  peridd  in  which  the 
extrasystole  occurs  phis  the  previous  heat  is  equivalent  to  the  time  it 
takes  fnr  two  normal  systoles  to  occur,  so  that  there  is  no  disturbance 
in  the  dominant  cardiac  rh,rthin.  In  the  plilebo^ram  there  is  iiii 
pxagpcratt'd  peak  if  the  extrasystolc  occurs  at  the  time  of  the  expe<?ted 
auricular  cnnlractiiiu,  iitherwiw  there  is  the  rejiuiar  sequence  of  a  waves 
plus  an  extra  e  wave.  The  prenijiturc  auricular  contractions  may  or 
may  not  show  a  cuiniiensatory  pause,  and  "  il  appears  certain  that  if  in 
the  ease  of  any  premature  ctmtraetion  the  pause  fails  to  be  eonipen- 
satory,  then  such  a  beat  has  arisen  in  the  auricle."  (I.ewis.)  The 
arteriogram  is  similar  to  that  of  premature  ventricular  contractions 
except  for  the  absence  of  the  compensatory  pause  in  the  majority  of 
cases.  When  the  auricular  cxtrasyslnlc  is  early,  there-is  an  absi-nce  of 
the  preeediuR  r  wave  and  increase  in  the  amplitude  of  ihc  n  wave  in  the 
plileho);ram,  the  two  waves  coinciding',  otherwise  the  phlcliogriim  of  the 
extrasystole,  with  the  u  wave,  followed  by  the  e  and  f  waves,  is  as  in 
the  normal.  The  simultaneous  premjitun-  i-oulracliun  of  both  auricle 
and  ventricle  may  bediasuoslieated  if  the  ci  and  t-  waves  occur  together 
or  very  close  to  eacli  other. 

Clinieally  extrasystolcs  are  usually  readily  appreciated  without  much 
difficulty.  They  occur  notably  in  the  a;;ed,  although  they  may  be 
present  in  any  acute  or  chronic  cardiac  condition,  often  in  association 
with  myocanlial  changes  and  hypertension.  They  occur  also  in  neurotic 
individuals,  in  toxic  conditions  arising  from  the  gastro-intestinal 
tract,  from  excessive  coffee,  tobac'co,  alcohol,  etc.,  and  in  convaleseeuee 
from  acute  affcetions.  but  arcwithoiil  uiiii'li  pallii)lof;ii'al  sigiiitieance. 
Subjectively  patients  sometimes  feel  iis  if  the  heart  has  stopped 
momentarily,   or   they    tuiiy   feel   gid»l\    for  an    instant. 

3.  AUfrniifhifi  /'p(/.vf.— Tile  puhus  atlernaM  is  eharncterized  by  a 
regular  succession  of  larjre  and  small  pulse-beats.  The  genesis  of  this 
form  of  arrhythmia  is  unknown.  It  lias  been  attribulwl  to  depression 
of  contractility,  to  inaction  of  large  ]>orlions  of  the  ventricular  muscu- 
lature during  alternate  beats,  and  to  heiirt-block  in  the  \entricular 
wall.  The  condition  is  best  recognii^i-d  by  the  polygraph  tracings.  It 
occurs  either  in  ovcrtavcd  hearts  beating  ni])idl\'  or  in  hearts  in 
which  there  is  proiKinneed  chniiges  in  llie  miiseiilature.  as  in  advanced 
mitral  ^teno^is,  imgina  pccroriv,  fibroid  heart,  or  al'tiT  acute  infectious 
diseases  which  have  impaired  the  heart.  From  this  it  follows  that  it 
is  of  serious  prognostic  import. 

4.  Ahuohilvbi  Irri-fiiihir  I'lihi-  {I'rrprtiiiil  Irri-giilnrily:  ffinthnumg 
Irm/iilarilii).—T}i}^  I\]ie  of  jailsc  \\  cluiriirlcriird  by  irregularity  in  the 
force  iiiid  efjualily  of  (he  hrart-bcat-'  am!  in  ab^'Jicc  <iF  ari_\  dominant 
rhythm.  It  occurs  in  the  condition  known  as  nnriruhn  fibrillation,  in 
which  the  entire  auricle  l.-s  in  cfinliniioiis  librillary  eoiUraetion.  As  & 
result  of  this,  multitudinous  irregular  stimuli  originate  in  the  auricle  of 
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which  only  a  fow  pass  to  the  veiilricl<!  to  ciiust^  its  systole.  The  ftrteriftl 
pulsp  tracing  shows  an  ahsohitf  irrrgularity  of  the  pulso  without  any 
rclstioii^ihip  lo  the  length  of  the  pause  iiiiil  the  strength  of  the  heat 
which  follows.  The  phlehopram  shows  an  absence  of  the  a  wave  and 
b  of  the  tyjje  of  the  positive  veuons  pulse  (7.  r.)- 


A 


».■«■. ..■t..imii..iininii.in.ininnmmmnnnii. 1.1 

Pulsjii  altcmnHB.  (mm  n  fits':  of  eardi'Mplpror'n  iiiffiTiiiE  fruni  tiiisHiii  iici-lnris  njid 
hypTtfmflion.  ThL4  urrliyLhrTiiH  tlnvi'tot^v  I  hikI  xv:ih  nfaparc'iLlly  ieuIik^uI  hy  iIj^cjIhIiNh  It 
wai  moBi  iiiitrkrii  wlii'n  Ihc  hlunH-prpwuri.'  H'lin  hiiih.  an  al  the  time  the  trailing  v/un 
made.     The  paUrnI  ilirj  nixiiil  llim^  iiiniiilii  InliT.      iNiiiTi*,) 

Pia.  «6 


Vrntriculiir  Ij-pc  of  vcnoua  [julw.  shuwina  ulmcniT  of  h  whvii.     ('iiiiiiilftL'   irrci["li'i'i'y  "' 
riiilliil  itrlnriunrnm.     Krimi  »  ■■ii»>»  <•!  iiurifulur  fibrilimion  with  niiinil  alniLiMs. 


Auricular  fihrillation  is  recognizwl  diuiciilly  hy  the  ahnohite  irrettii- 
larity  of  the  pulse,  hy  the  preaonce  in  the  neck  of  only  one  move- 
ment of  the  juRular  bcliveen  eiieii  cfirntiii  pulwitiiin,  at  times  hy  n 
humming  snuml  lieanl  mi  luisi'nllatiDii  umt  thi-  [irccpnliiiin,  and  hy 
hearing  systolic  sounds  tin-  [Hilx.-ilioiis  nf  miiik-  nf  which  fail  In  rciich 
the  wrist.  I*wis  says  I  hat  '"in  the  v(t>t  mMJijrit\  nf  ciises  of  winplclc 
irregularity  of  the  heart  auricular  lihrilhition  is  responsible  for  the 
disturbance  of  ventriculiir  rhytliui."  It  is  rcsjmrisihli'  for  at  least 
50  per  cent,  of  idl  pcr^i.stcnt  irrr;;iilariiii's  of  the  heart.  It  occurs 
notably  in  mitral  stenosis,  but  may  occur  in  any  cardiac  cnndition 


'  .-^.^  .  jti  :>  ^itiik-ati^'e  of  serious  injury  to 

,.^.^-.  7  ::!«  •■utf  ii«irt  condition  upon  which 


■>-     ■K^.4t.ti\t\     ;n  timel   is  characterized  by  a 

it^AMttaRiu  ■'!  i.'ODductivity  in  the  bundle 

.^      •:     :(.vui(jttne  or  complete.      Incomplete 

.     t.mtsne  ;u  the  intenal  between  the  onset 

.....^-  -  -^^l-k:   :.>rwlou)cati()n  of  the  interval  between 

-■  LLiKsuiuu  iir  rvgular  but  infrequent  failure 

^<hi>,ub  -I.'  jurk-ular  impulse;  or  (3)  the  failure 

.-v.i.    •-  cf^  "dwr  auricular  impulse  (the  so-called 

■tini  lupuise  i-)-to-l  rhythm).    The  charac- 

^-lmu"   rtK.iiitC!nrf  the  last  two  conditions  in  an 

■..^    1     -uix;,  bet-ause  the  auricular  contraction 

i«    einriv'ie.    Complete  heart -block  occurs,  as 

>aMv'«.raciuu  becween  the  rhythm  of  the  auricle 

c    >uiiule  '.>[  Hb  b  completely  blocked  and  no 


-''•'^\l 


0      a 
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.».. . .-.    •^■i  iH-il  l"'iil  ill  niiliiil  jiulnc  nitli  prcBpiift'  of 
.    «.>-<•.!  -■  -iml  !■  wMii'S  ill  jiiKiiIiir  jnilw:.      (I'rire.) 

■i  .i-.:-'oU'  to  the  ventricle.  The  cfindition 
.  ->:  ..autl  by  th«  |M»lyf;rii]ih  trjicinj,'s,  but 

-.-  -U'W  pulse  and.  at  tiiiics,  by  heariitj;  at 

V.  ie  and  dull  distiiiit  somnis  which  are 
.■  I.-  :*  t'oinplete  heart-block  is  frequently 
.V.-.i:"s  ;'yndronK>,     The  conilifiiin  occnrs 

.  ;'-v  bundle  of  His,  iis  j:umniiira,  fibrosis. 

, .  i-:-,*'  lesions  iiivob  inc  nil  the  niyncardium, 

■t  -I:;  *tt'm  to  show  ii  >pciiiil  predilection 

^.-   :r.usi'ulnr  tissues.       lleart-blnck  of  a 

,-■■.;>  in  rlieumiitic  ciLnliiU- all'cclions  and 

',■■  \-    r»>riit    advjiTircs    made   in    cardiac 

.»-.-.-  :yvii  rendered  jmssible  hy  the  use  of 

y-::weii  (the  cleclrorardii.f:ra]>h).     By 

■^   vTtvf-ling  facts  cimeerninc  arrhythmia's 

,    ,  -.^.-'utoly  (lemtmsi rated.     It  follows,  there- 
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fore,  thatitsemplojTnentisat  times  nt-ressary  to  learn  the  tniesequeiioe 
of  cvcuts  in  the  cardiac  cycle  but  on  account  of  the  extreme  tecbnieulity 
of  its  management  and  the  special  .skill  reqnired  for  the  interpretation 
of  the  electrocardiographic  curves,  the  use  of  tills  instrument  shoiilJ 
be  left  to  tlie  specialists  in  this  branch  of  cardiologi'.    The  principle 

Vic.  fi*i 
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of  the  instruments  depends  upon  the  electrical  changes  that  occur  upon 
contraction  nf  the  heart  muscle.  The  itistnmicut  records  llic  iictimi 
current  of  the  heart  muscle  which ,  like  all  muscle-,,  when  it  contracts, 
causes  changes  of  cleclrical  potential.  The  olecirieal  impulses  of  the 
heart  are  conveyeil  from  the  patient  by  means  of  leads  from  various 
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^'AamifBpmfs.  the  rijiht  arm  uTid  k-ft 
-arr  aastyfd  lo  tin-  instrument  by  a 
Thiinyli  ihesc  the  impnbes  from  tiie 
f^inr  qiwrti  ilirc(i(]  ofivcn-d  lightly  with 
hMwnm  two  dosdy  upproximatal 
-  itiKwt  b  defleripil  whciicvtT  a  cur- 
rtr-^T  grwitly  iiiiignific*]  by  a  series 
lii  by  means  of  nri  arc  light. 
-;ri(il  ok-ctrufjinliofirani  with  a 
.iris,  an  auricnlar  ami  vfiilricii- 
\  L*  fbiiriift(;riKt'(l  by  a  summit  or 
a^iisists  of  two  upward  summits 
i.-ird,  Q  and  S.  The  summit  R  is 
\i.  It  is  of  short  ilurntion  aud  is 
.1:1  downward.  (/,  mid  followed  by 
Jonniwurd,  .S,  These  variations  are 
low  summit,  'f. 
pi  !iuc  of  the  liciirt  and  t'hunges  in  the 
v-JTrniiined  by  pertnssion.  By  perousBioii 
,.'  Miitive  cardiac  iluluess  and  the  area 
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^VA*c  Dulness. — This  represents  the  area  of 

■itskrfiviwt  by  pulmonary  conditions  as  a  nile. 

-•^aKM  ill  normal  adults  exlenils  transversely 

rvtt  tlie  ri|;ht  border  of  the  sternum  to  approxi- 

.«,  uf  the  midciavicnlar  line  on  the  left  side. 

>.  jii  (i»  Wy^i  "f  ihe  lliinl  rib,  tlie  lower  border  at 

.,  -.{Mcv  j'ls'  within  the  miikhnicular  Hue  and  is 

.f  ilulness.      The  left  border  stiirts  from  the 

„ .- .  ^.  ftwiu  the  steniiil  margin  and  curves  downward 

_^j^  1^  ftpex.     Variations  in  this  urea  are  common. 

,  ^i^  lic^  imire  transversely  and  is  proportionately 

-  ,.ul>  b">S  '"  ''"'  f"!^""^''  space.     (■han;;es  in  position 

,M*  «>t  *fcff  h«»rt,  sikI  the  area  of  relative  dulness  will  be 

\  .  tMHet^l"    ^"'"'  i'""-"'!''*'-  '1"^  'M*"^^  f"'ls  toward  the  lower 

*^  UilvW  iki'ubitus,  chanKiug  to  the  other  side  may  make 

t\i  5  *'A-.  t\>  the  one  side  or  the  other.    On  slnndinj;  or 

u*v«h«t  similar  change  occurs.    Tlie  apex  is  the  most 

^.  ^>^  tW  l>otirt.  the  biiM-  least  so. 

^j.,^^  Cardiac  Dulness, — This  corresponds  with  that 

KKirt  iw'  <'«ivcrcd  by  the  hnig  at  the  time  of  inspira- 

,.\yfl.il'  the  heart,  and  in  inspiration  allow  a  small 

■  v'tAOi  with   the  ehest  wall.     Tlic  area   is  irregularly 

,  "      j,„1  extends  from  the  fourth  to  the  >ixlli  costal 

^jht  Iwnlcr  may  be  nnifjlily  diilncd  by  a  line  drawn 

.  -v  <i  the  slernnm  from  the  n|jper  border  of  the  fourth 

ftL  Iw  W'  border  by  a  line  extending  from  the  upper 
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border  of  the  fourth  rib  at  the  left  edge  of  the  sternum  to  a  ponit 
midway  between  the  Bternal  and  the  middavifular  lines  in  the  fifth 
inlcrspuci-.    The  lower  iKirder  \s  c-tiiitinunus  with  liver  iluliiess. 

Teciixi*:.  —Of  all  the  various  methods  devised  for  the  percussion 
of  the  heart,  i)rot)ably  the  liest  melhiid  is  by  light  ininieilinte  percussion. 
This  may  be  perforiueil  by  the  ordiiinrj'  method  of  percussion,  r".  e., 
with  the  whidf  hand  on  the  rhest  and  the  pleximeter  finger  in  close 
apposition  to  the  chest  or  by  the  orthupereussioii  method  of  (lold- 
scheider.  This  method  is  particularly  valuable  in  detectin);  the  left 
border  of  the  heiirt  and  the  boundaries  of  the  card  in  hepatic  angle.  It 
13  practised  by  using  as  the  picximcter  the  middle  finger,  lient  at  right 
anglt^.  Ml  the  niiildle  Jind  terniiiuLl  phalangeal  joint,  and  pinccti  parallel 
to  the  anteroiHisterior  diameter  of  the  chest  wall.  Only  sufficient 
forc«  is  used  uilli  the  iile^^er  finger  to  bring  out  a  note  which  can 
just  be  beard  by  the  ear  when  in  close  proximity  to  the  pleximeter 
finger. 

The  right  bnrdcr  is  determined  by  percussing  from  right  to  left 
toward  the  median  line,  .\lways  begin  to  percuss  surtiiieiill_\  far  fmrn 
the  heart  to  get  tlie  clear  |>ulini>iiiir>  note,  iirid  move  toward  the  heart 
until  the  first  impairment  of  the  note  is  heard,  which  will  correspond 
to  the  right  border.  The  right  border  may  correspond  with  s  line 
out.-<ide  of  or  ainng  the  right  eiige  of  the  sternum  (the  nnrmal).  with 
the  median  line,  or  the  left  eilgc  of  the  sternum,  or  even  beyoiul  the 
latter.  When  the  edge  of  absolute  ilulness  is  reached,  percuss  willi 
the  finger  parallel  to  the  ribs  to  eDiilnil  the  result  ]ire\iou^ly  secured; 
and  as  each  interspace  is  percussed,  the  upper  limit  of  liver  dulnesa 
and  tlie  triangle  (EhsteinVi  between  the  ti\er  and  heart  may  be  deter- 
mined. 

The  left  edge  is  determined  by  percussing  in  vertical  lines  from  ii  point 
near  the  axilla  toward  the  heart.  I'he  jlmlenl  ^hiiiild  actpiire  tlie  habit 
of  proceeiling  from  definite  fixed  positions  toward  the  heart,  and  fn 
observe  the  ehJlilge^  during  iiispiriition  and  expiration.  The  upper 
border  is  determined  by  percusMrig  from  above  downward,  immediately 
to  the  left  "f  the  ^terrnmi.  ()\iT  the  npjier  stiTUUiu  llie  great  vesM'ls 
impair  the  percussion  note.  The  apex  iif  the  heart  is  diHiciilt  to  nutUnc 
and  ts  usually  determined  by  a  combination  of  inspection,  palpation, 
percussion,  and  uuscnltaliini.  Tlie  lower  border  and  rounded  apex  of 
an  enlargc<l  heart  cacUKit  be  detined  if  the  >tiim;n-h  contain^  fuod  or 
fluid.  When  |^e^cn^^il^g  the  heart  llie  variou>  bonlerx  -hoiild  be  marked 
out  on  the  skin  with  ink  or  a  dermograiihie  pencil.  In  unicr  to  carefully 
watch  any  immeiliale  change  in  the  sine  iif  the  heart  and  to  preserve 
the  present  outline  for  future  refen-iK-e.  measnrcmcTits  should  be  made 
of  (1)  the  distance  of  the  apex  of  ihe  heart  from  thi'  midsternal  line, 
(2)  the  distance  of  tin.'  right  border  fnun  (he  riiidstcrmnn  in  the  fourth 
Space,  (3)  the  distance  fmni  the  aurtie  angli-  to  the  apex  (the  luugitu- 
dinal  diameter),  and  (4j  the  disl^iuee  from  the  cardiol)e|ialie  angle  to 
the  upper  left  border  (the  transverse  diamcterl.     The  first  measure- 
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ment  is  iioriimlly  ubout  9  cm.,  the  sei-oiui  4.3  cm.,  tlie  lorigitLiiliiinl 
diameter  14..i  cm.,  and  the  transverse  diametiT  10.5  cm. 

Tlie  riii-ili<ihf[Hitii-  I'lr  Ehuh-i ii' n)  imiiiylr  \^  tiie  mure  iir  lesw  resonant 
area  in  the  riiilit  fifth  interspare  which  separates  the  ri^ht  lieart  from 
the  liver.  Tlie  ape.\  uf  the  triangle  poiiit.s  to  the  right  .sternal  edge, 
tlic  base  to  the  axilla.  The  upper  side  it)rrcftpiinils  to  the  right  border 
of  the  heart;  the  lower  is  the  upper  limit  of  the  liver. 

CiiANCKfi  IN  Size. — Changes  in  si7.v  of  llic  linirt  are  best  est  mated 
by  noticing  an  iiicnase  or  decrease  in  the  area  of  relative  cardiac  dtdness. 
us  tliis  corresiMinils  to  the  approxirntitc  sizf  of  the  heart  itself,  while 
the  area  of  absolute  cardiac  dulness,  though  more  easily  and  aeciu-atcly 
determined,  is  nindifiei!  by  intrjipnluiuiinry  cliau^fes,  and  in  reality 
outhues  the  niargin.s  of  the  lung  in  this  situation. 

I)uliif«s  Derrmsed  or  Alixciit. —  It  is  diminished  in  emphy.scma.  It 
is  decreased  or  absent  when  the  heart  is  drawn  under  the  stenujin  by 
adhesions  and  when  there  is  air  in  the  pleural  or  pericardial  sac.  and 
at  time.-i  as  n  result  of  extreme  ineteorisin  ()r  diltitation  of  the  stomaeh. 
Atrophy  or  absoriition  of  pericardial  fat  In  wasting  diseases  may  cause 
an  actual  diminution  in  the  size  of  tlie  lieart. 

Duliwim  liicrcasi-d. — Inerease  in  tlie  area  of  relative  dulness  in  nil 
directions  occurs  in  hypertrophy  and  dilatation  of  the  heart,  and  when 
the  heart  i.s  pushed  against  the  chest  wall,  as  for  instance  by  an  aneurism 
or  a  media,-.tinal  tumor,  and  when  ihu  patient  leans  forward,  lneroa.se 
in  width  of  the  dulness  at  the  base  <if  the  heart  occurs  in  dilatation, 
pericardial  effasion,  and  amnirisni  of  the  aorta.  Change  in  the  position 
of  llie  liciirt,  n  general  idea  of  which  is  obtained  by  inspection  and 
palpation,  always  changes  the  shape  and  e.xtent  of  the  dulness.  The 
heart  should  be  a('('uratel\  delirnite^i  when  displaeement  lia.s  taken 
place.  Inerease  in  the  area  of  absolute  dulne.ss  occurs  in  pericardial 
effusions  and  in  Hal-ehested  individuals. 

Iiicrcti.1t  <•}'  l>uhit:i.i  I'liwiird. —  In  pericardial  effusion  the  area  of 
dulness  may  extend  upward,  and  thi-,  may  be  followed  by  extension 
of  the  right  and  li-ft  boiirnlaries.  'I'lic  relative  urea  <if  d illness  become.'* 
abolished:  the  change  from  piLJuionary  resnnaiiee  to  dnlneis  becomes 
abrupt  aTid  ileeided;  and  the  area  of  dulne.ss  beeomes  pyramidal  or 
pyriform  in  shape.  I'pward  increase  of  duincss  may  be  due  to  disease 
of  the  \esM'ls,  espeeiidl\'  of  the  aorta.  Inerease  In  the  area  of  dulness 
over  the  bloodvessels  is  usually  due  U>  aneurism  or  dilatalion.  It  may 
be  fccneral.  as  in  dilatation  u{  the  arjria  or  fusiform  aneurism  of  the 
aorta,  or  hieal,  as  in  saccular  aneurism.  K\Iciision  of  the  dulness 
outward  or  upward  fnmi  the  normal  line  may  be  found  at  the  right 
of  the  sterrnim  (aneurism  of  the  aseeiidiiic  aortal,  or  over  the  first  bone 
of  the  sternum  laneurism  of  (lie  transverse  aorta),  or  to  the  left  just 
above  the  Ciirdiae  area.  In  the  last  case  the  dulness  is  an  extension 
Upward  of  the  normal  area  of  cardine  dulness  with  rouuiling  of  the 
area  affected,  and  is  usually  indi<-alive  of  an  aneurism  situated  at  the 
beginning  of  the  descending  portion  of  the  aorta. 
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Incrfiige  of  DiihieM  to  tke  /^//.— This  ocriirs  in  enlarKpnu-nl,  yf  the 
ht'&rt  from  livptTtrupliy  <tr  dilatation.  If  the  tliilniss  t-xtcnds  outwiird 
to  the  left  and  retains  the  trinnf;nliir  shape,  with  the  apex  pninteil,  it 
is  due  lo  hyjKTlrwphy  of  the  left  ventricle.  If.  on  the  otlier  hand,  it 
become!)  quadrilateral  in  .lihape,  with  the  a]H'X  rounded,  it  i.i  due  to 
dilatatiuii  of  the  left  veiitriile.  IiKTftisc  of  dulnt-ss  to  tlie  left  ujiward 
signifies  hyperlrophv  or  dilatation  of  the  left  auricle.  The  oblique 
transverse  <liHnieter  itlie  dianieler  fruiii  the  eiirdioliepntii'  !iiif;le  lo 
the  upjKT  left  horder)  is  inereased.  In  other  eases  increase  in  the  dulness 
to  the  left  occurs  in  displacement  uf  the  heart  due  to  aortic  aneuri.sm 
or  iineurism  or  tri(^lia;>tinnl  growth.  In  many  of  these  eases  thedulness 
due  to  the  aneurism  or  tumor  i."*  continuous  with  that  due  to  the  heart, 
and  sn  elTort  imi^t  he  made  to  disrriniiniitc  lietwcen  them.  The  results 
of  [talpation  and  ins|K-ction  aid  In  deteetinji  the  preaence  of  one  or  the 
oilier  of  thcsi-  oondilioMs. 

Obliteration  of  the  Cardiohcjiatii:  Angle. — This  takes  place  In 
pericardiid  effusion  and  dilatation  of  the  rijtlit  auriele. 

lurrra.ie  iif  Duhiess  to  the  Right. — This  is  liue  to  hypertrophy  and 
dilatation  of  the  right  auricle  ami  ventricle.  If  the  auricle  is  dilated, 
the  right  edf.'c  of  dulness  is  extemled  beyoml  the  normal  in  the  third, 
fourth,  and  fifth,  or  us  high  as  the  sectmd  interspiiee.  With  this  increase 
in  dulness  there  is  also  seen,  although  not  necessarily,  hecuiise  of  the 
cardiac  enlarnrment,  an  epi);astric  impulse. 

Auscultation.  Method. —  Kitlier  rnethoil  of  auscultalion  may  be 
employed,  liy  the  inimt'(liate  rnethinj  wc  may  form  a  general  notion 
83  to  the  condition  of  the  heart  sounds.  The  nii'cliale,  however,  lit 
preferable,  because  it  is  essential  to  localise  the  sounds  that  are  heard, 
and  liecause,  if  the  double  stethoM'i)|)e  is  used,  we  can  ](crcn.-«s  the 
cardiite  area.  The  patient  should  be  in  a  eonifurtsd>le  position.  The 
mtistrles  .should  not  be  .itrained.  The  general  direciiojis  for  performinf; 
auseultiition  niu^l  In-  followed. 

By  ansenltalioii  we  deterniine  (Ij  ihe  normal  sounds  of  tlic  heart. 
including  tin-ir  rli\thni,  ihcir  I'hiirai'Icr,  and  ihc  snit  of  the  triiixiirnnn 
intensity;  Ci)  mmiifieatiims  of  the  normal  sounds  as  regards  [a)  loudness 
and    \b)   rlnthin;    Ci)   the  |ire>eio'e  of  abnormal   sounds  or  murmurs. 

The  Normal  Sounds.-  The  slethoscojK-  is  placed  over  the  heart  and 
the  finpT  on  the  point  of  maxinumi  iinpulse  or  the  carotid  ]>ulsc;  a 
sound  will  be  notci!  at  llic  time  of  the  veulricular  beat  or  carotid 
pulse — the  systole.  This  i>  foll()wed  almost  immediately  by  another 
sound   ((X'currin);  with   the  <liaslole)  ami  then  by  a  period  of  silence. 

The  sounds  that  attend  the  ventricular  systole  are  known  as  the 
aystolie,  or  first  sounds.  The  soumU  that  follow  are  known  as  tlie 
diastolie,  or  second  sounds.  Tbe  sounds  unil  silence  mark  the  com- 
pletion of  a  cardiac  cycle,  as  far  as  the  ear  is  concerneil.  .\  ilefiniie 
relationship  in  time  exists  in  the  cardiac  cycle.  Caii«e:  The  sounds 
created  with  the  ventricular  .systfile  are  due  to  contraction  of  the  right 
ventricle  and  closure  of  the  tricuspi<l  valve  under  tcnaion  and  to  con- 
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traction  of  the  left  ventricle  and  closure  of  the  mitral  valve  under 
tension.  The  rush  of  blood  along  the  courst^  of  the  vessels  and  ibe 
movement  of  the  heart  against  the  chest  wall  may  contribute  somewhat 
to  the  systolic  sounds,  hut  the  first  sO'Uiid  is  largely  muscular,  with  the 
added  factor  of  the  valves  thrown  into  tension  by  the  ventricular  systole. 
The  sounds  beard  in  the  beginuing  of  the  <jiastole  (diastolic  sounds) 
are  due  to  closure  of  the  aortic  and  the  pulmonary  valves.  They  arc 
due  to  the  tension  produced  on  the  valves  as  the  respective  arteries 
contract  upon  the  columns  of  blood.  The  closure  of  the  vttlves  nmkes 
up  most,  if  not  all.  of  the  diastolic  sounds.    In  health  the  sounds  of  the 
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DiiigraniinBUt^  repreBL-iitJilion  ill  ili<-  iiinvviiir-nta  and  smmdi  of  (1i»  liaftrt.  This 
diaB'ini  shows  irrMy  On-  Ki'""ral  n'liilinna  cil  llit-  st'vrnil  •■vtiiiu  utid  iIdcb  iiot  repro- 
Bont  flUftPt  iiiiMSuri'irii/iits,  In  u  hcurt  Ijcatiiig  H«4euly-lii.-o  liniea  a  ininul«.  Foster 
(istiirintes  t-iii'li  "iiliii-  c-iirdiur  i^j'kIi:  iia  occiipyhiK  ntitml  il,N  m'poud.  i>(  ydiicli  0.3  sacoiul 
rppresenlB  llit  'iuriiljon  of  Un>  ayatoln  of  Ihi;  vpnlrielii,  0,4  ai.'mnil  llip  diiistuli.'  of  both 
aurii?]i>  and  vcutrii^lu.  or  tb<^  "jmwiv^  rutrrvalt"  imd  0.1  Boi:ond  ttie  s>'fitolo  of  the 
BuHclp  Only  ruin  "[miisu"  la  niork-'ii  here— -ionn'tinips  enllcil  th«  "long  [lause;" 
witio  H-ritL>rs  doai^ribc  n  "Hhorl  iiuusi.>"  Aiaii  iudii'iiltil  iu  lliu  diiiitrsm  by  tbe  small 
apati:   U.a»i-eii   ihiv  finit  ond  the  second  Sfniud, 


systole  blend  because  they  are  syncbrtinous,  sind  give  the  impression  at 
a  common  point  of  one  sound.  TheauuIid^of  the  ilia.stole  may  or  may 
not  blend.  I'sually  in  he;dtb  they  do  bleiiil:  often,  however,  there  is 
an  apprci-iable  dilference  hetwei-n  the  two,  becoming  mure  marked  on 
altering  the  respiratory  rhythm,  as  by  a  full  breath. 

RECOcNiTins  nv  TtiK  Hkspkctive  SiiiNDs. — To  distingui.ih  the 
sounds  we  stuily  their  rhythm  or  time,  their  cliaracter,  their  position 
of  ma.viuiuni  intensity,  and  their  dirn-etion  of  transmission.  We  dis- 
tinguish the  firat  from  the  sei-oiid  sound  by  their  rhythm  and  character, 
and  tlien  difterentiate  the  elemental  sounds  of  the  systole  and  of  the 
diastole  by  their  points  of  nuixinunn  iulensily. 
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The  Rhythm  or  Tivie. — Tlie  sounds  that  are  heanl  nt  the  time  of 
the  normal  cardiac  impulse  arc  the  systolic  or  first  sounds:  tht'  sounds 
that  follow  the  inipnl^i-  are  llie  secomi  sounds.  The  sounds  that  follow 
the  long  silence  arc  the  systolic  or  seconrl  sounds;  thuse  that  precede 
the  long  »iletice  are  iliastolic  or  seeond  sounds. 


Fitt.  t;i 


k 


Anu  of  cnrdinc  inurtnuin  (Oiiinliicr  fir  tlip  nrcns.  nnd  LusrbliH  fnr  the  nnHUraij'l- 
Tlui  outliiiRt  ol  orB"!!"  whidi  pin-  iKirli.illy  iiivijitik  iti  llii-  .hsM'i^liiir)  uiv  infliciiti'tl  by 
Tciy  ^Mn  doitt'fl  linf^fl;  uKilr  Ihr  Hr''jiH  "f  |irniJjiir:iM'>ii  of  \jil\ij|rir  iniinrLiirH-  iim  flt^MTllM'iJ 
in  the  t<^Xt,  have  boi-n  ti!uulil>  lunrkoil  \'\  ikridji.iuiitil  iimcli  ccjiirur  doKi'il  ttud  iiitornipli'd 
Hd«»— the  chiirnntw  ul  llir'  i1ij1>  iM'iiia  ilillfU'iit  in  Piu'h  i>t  llir-  dmr  iirrai.  A  i'ri[iltnl  Ictler 
inAfk»  f^Hoh  Hrr^n,  vix^.  ^p  lhi>  c-irr1<-  til  niilral  [itiiriiiurh  r4>rri.'4[<orKlirtL;  u'llh  rhit  lnK  il|h-x; 
B.  the  irrcEuIni  spacp  imliculmK  ihe  nrcliniij'  liiiiil-i  uf  ililTiiMciii  i>(  ii"ili''  miininirs  currp- 
■imiiiliug  niiiiiiJ>  wilh  ilii'  u-hnlo  ■li'iiiiiiii.  miil  c-M<*mliiiii  iiil'i  Ihi'  iit'crk  nUiiie  Iho  eaatta 
of  tbo  Hrfcrir";  C.  thi^  hn»Eu-|  nnd  Mpuirwhiil,  ilifTii^fil  nti-n  nrc'ij|>ij'd  S>-  IriruapiiL  nt;irnuir», 
and  cotrvBiiondinK  eriiirully  wilh  Uic  rii^hl  vi-ntrii'li';  (i,  ilio  cifumBcribod  rjrpulnr  Hn.'i> 
ovfir  whioh  iiuliiimiic  muriiiuri'  -ire  i-iimri>iiiil.\  liiiii.l  IiiihIcbi.  Ktfc-iriii'i-  lri,ii'i#;  T.au,  = 
riitht  Buriclt;  o.o,  =  ntrh  (.(  imrlH;  I'.i.  =  Ihp  liin  injiouiiuiito  veiu-;  r.c.  =  vfim  ruva 
dcMcndons:  p.  -  jiulmrmnr)  iiftcrj';  l,au.  =  |p(i  uuriclc;  l.v.  -  loft  vcnlrido;  r,r,  =  right 
*'»nlricli'.     (Fiiilnyauii.) 

Character  of  the  SniinJs. — The  systolic  sounds  are  prolonged,  sonie- 

wliat  dull  ill  rimrnrtf-r,  low  in  pitch,  iiiid  ri'M-niMc  ihr  r^outid  prcxluci'd 

oronouncing  the  syllable  "ulih."    The  diastolic  sounds  arc  short, 
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Sounds  Weakened. — (a)  Causes  ouUide  of  the  pericardium.  (1) 
Thick  cliest  wnlls;  large  mammary  glaiitl.  (2)  Empli.Vsema  of  the 
lungs  fjverlappinj;  the  heart,  (fc)  Affections  of  (he  peTicardium,  as  fluid 
or  air  in  the  pericardial  sac.  {(•)  Conditio»»  nf  the  Henri.  Atrophy; 
some  cases  of  dilatation;  m,\ocardial  weakness  from  any  causi*,  at 
times  only. 

Modifications  of  Ixdividual  Sounds.— The  nhove  applies  to  all 
the  sounds.  Increase  of  diminution  of  the  systolic  or  of  the  diastolic 
sounds,  or  of  any  one  uf  tlie  foiu-  sounds,  may  he  [)rpsent. 

Increase  in  Lomlne.ts  of  the  Sy.ilodc  Soumf. — Increased  loudness  of 
the  mitral  first  sound  is  noteil  when  the  muscle  is  hypertrophied  and 
the  tension  on  the  valves  thereby  increased.  The  increase  is  most 
marked  in  hypertrophy  (or  dilatation)  of  the  left  ventricle.  The 
sound  is  dnlltT  and  has  a  prolongation  which  is  very  characteristic. 
In  hypertrophy  of  the  riRht  ventricle  the  sound  is  dull  and  prolonged 
over  the  sternum,  hut  not  to  the  sam^  degree  as  when  the  left  is  hj-per- 
trophied.  fn  mitral  stenosis  the  sound  is  shar]),  slapping,  and  intense. 
Changes  of  any  kind  are  diffieirlt  to  recognize  over  the  tricuspid  art--n, 
while  intensifying  changes  in  the  aortic  and  pulmonary  first  sounds 
are  without  nuich  clinical  significance. 

Inermsc  in  Lomhiess  and  Aecentitalion  of  the  Diastolic  Sound. — Either 
of  the  second  or  diastolic  sounds  at  thi-  liase  may  he  accentuated. 
Cahiit  calls  attention  to  the  fact  that  normally  up  to  the  twentieth 
year  of  life  the  pulmonic  second  sound  is  more  intense  than  the  aortic, 
from  then  on  the  nunilicr  siliowinj;  such  a  change  decrease,  until  after 
the  si.\tieth  year  practically  every  case  shows  an  intensification  or  an 
actual  aceenfiiation  iif  the  jtortic  secund. 

1 .  The  Aortic  Diastolic  .Sound.  —Anything  that  causes  inercaspd  tension 
in  the  periplierid  circulation  will  cause  acceiituHlion  of  llie  second 
sound.  .Arteriosclerosis  and  disease  of  the  kidneys,  particularly 
that  form  in  which  there  are  also  general  arterial  chauftes,  namely, 
chronic  interstitial  nephritis,  are  the  usual  causes,  sis  they  throw  more 
work  on  the  left  ventricle  and  arc  usually  associated  with  hyjiertropliy 
of  the  ventricle.  .\n  accentuation  of  the  second  sound  is  also  associated 
with  hypertrophy  (if  the  left  \entricle;  with  atheroma  of  the  aortti 
and  aortic  vahes;  anil  willi  aneurism  or  dilTuse  dilatation  of  the  arch 
of  the  aorta.  ,\  transitory  accenfuatioii  of  the  .second  sound,  without 
pathological  I'hangcs  in  llie  heart  nr  :ir1er\.  is  ohserved  in  conditions 
of  temporary  incrciised  liloud-prcssiire.  r.  g..  <luring  a  chill  or  in  an 
epileptic  attack.  The  aortic  second  sonuil  i.i  iiiti'nsificd  or  hmder  than 
normal  when  there  is  ovenictiori  of  the  heart  after  muscular  effort 
or  excitement,  or  when  any  condition  is  |»rc.seiit  which  intensifies  ull 
the  sounds. 

2.  The  Pulmonary  Diastolic  Sfnintl. — .\iiything  that  heighten.s  the 
tension  in  the  pulmonary  artery  will  cause  accentuation  of  the  pulmo- 
nary second  sound.  The  causes  are:  (I)  ,\ny  condition  that  produces 
marked  conge^ition  within  the  lungs,  ihi'  right  ventricle  being  at  the 


ir 
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same  time  of  normal  or  increased  stren^h.  There  is  accentuation 
in  the  eartj'  slaprs  of  pnt-umonia,  and  if  the  course  of  the  disease  con- 
tinues favonililt;  the  sound  may  remain  aocentuatetl  to  the  end.  If 
the  right  heart  is  failing  the  sonud  will  hccomc  fainter,  and  may  he 
scarcely  recognixaWc.  Such  change  in  the  sound  acoumpanies  increusc 
of  respiratory  distress,  tuiil  indicates  that  the  right  heart  is  hecoming 
exhausted.  (2)  Emphysema,  phthisis,  chronic  bronchitis,  and  other 
chronic  pulmonary  londitioiis  cimse  obstruction  lu  the  flow  of  blood 
through  the  lungs  inerra^ing  the  tension  and  consequently  throwing 
more  work  on  the  right  ventricle  with  resulting  iiccentuatioa  of  the 
pulmonic  sound.  (3)  ValAular  disease  of  the  heart  aft'cc-iing  the  mitral 
orifice  folfstrnctiim  or  insulliciemy )  which  causes  a  liticking  up  of  the 
hlood  in  the  lungs  and  consequent  increase  of  tension  in  the  pulmonary 
artery.  Sometimes  in  doubtful  eases,  either  in  the  ]iresence  or  in  the 
absence  of  u  murmur  at  the  mitral  orifice,  the  occurrence  of  this  accent- 
uation makes  it  more  than  probable  that  there  is  mitral  valvulitis. 
iVlt  these  ehruiiic  coEiditions  cause  increased  aniouEit  of  \vi)rk  ujion  the 
right  ventricle,  so  that  when  thcrp  is  an  accentuated  second  pulmonic 
5ound  the  oirrect  inference  is  that  the  right  ventricle  is  hyjKTtropIiiiil 
and  functionally  capable  of  |KTforming  its  work. 

i)ifi>ini«hrd  Inti'rmty  or  Ffeblnifnn  iif  thr  Simtirlit.~{\)  t'rrbtniri^x  iij 
the  mitral  nound,  observed  at  the  apes  ai  the  heart,  may  be  an  indica- 
tion of  Wetikncss  of  the  muscle.  It  must  be  n  iiieiii!"Tcd,  however, 
that  weakness  of  the  ventricle  is  not  attended  by  enfeihlenieiit  iif  the 
sound  alone,  but  that  when  the  right  or  left  vciitncle  is  weakened, 
the  duration  of  the  sound  is  lessened.  The  loudness  remains  the  same 
or  may  l>e  increa.ted.  X()te,  then,  that  a  short  systolic  sound,  loud, 
sharp,  flapping,  and  sometimes  reverberating,  heard  at  the  apes, 
indicates  myocardiji!  weakness  from  any  cause.  The  sound  is  caii.ied 
largely  by  the  contrHctioii  of  the  valves,  the  norinid  muscle  sound 
being  weakened.  The  systolic  sounds  become  like  the  diastolic  and 
may  be  differciitiated  by  the  car  with  ilifliculty. 

2.  Diminishrd  intrnxity  oj  Iht:  otirtic  .vrotirl  soini'l  is  an  indication  of 
cardiac  weakncs,s  and  i-s  apt  to  cnsui'  in  the  course  of  fevers  when 
exhaustion  takes  place.  It  is  a  sign  of  degenenition  of  the  muscular 
walls  of  llie  heart.  Under  these  circumstances  the  systole  of  the 
ventricle  is  also  weakciicfl. 

Fwhieness  of  the  aortic  second  sound,  with  hypertrophy  and  hence 
strong  contraction  of  the  ventriHc,  occurs  when  the  aortic  leaflets 
arc  so  dense  that  ihey  are  cither  unable  properly  to  close  on  account 
of  rigidity  (aortic  stenosis)  or  because  tlicv  arc  sn  cmdcrl  that  no  valve 
sound  is  made  (aortic  insuRieiency).  In  mitral  stenosis  and  to  n  lesser 
degree  in  mitral  insufhcieiicy,  the  (luallli1^'  of  Iilmid  evpelled  by  llic 
ventricle  is  not  sufficient  to  cause  the  valves  to  contract  with  aceus- 
toine<)  sharpness.  Similarly  in  shock  and  collapse  the  peripheral 
vessels  are  so  relaxed  tliat  insufficient  blond  is  thrown  out  and  thtJ 
aortic  pressure  is  tou  low  to  cause  the  \alve  to  close  sharply. 
la    _  ^ 
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3.  Vminished  inicnaihj  of  the  pulmonary  sound  is  of  importanoe  In 
the  course  of  valvular  diaeaae  of  the  hearl,  providing  previous  nccenl- 
uation  has  been  obFerved.  If  the  marked  accentuation  gives  way  to 
feebleness,  there  is  strong  prohability  that  the  right  heart  is  undergoing 
dilatation  with  regurgitation  at  the  tricuspid  orifice.  While  accentuation 
of  the  pulmonary  second  sound  in  valvular  disease  is  of  good  omen, 
enfccblement  of  the  sound  is  of  bad  prognostic  omen,  indicating  wutkue^ 
of  the  right  ventricJe. 

Al-TKRATIONS    IN    THK     RlHTIlM     OF    THE    HEART-SOtrNDS. —  Fftlll 

Rhythm  of  the  Heiirt. — Enibryocardia  is  a  term  used  to  designate  a 
condition  of  ra|iit!  heart  aclinn  in  which  the  ]iauses  between  the  lii-art- 
Bounds  are  of  etjual  length.  The  lir^it  and  second  sounds  arc  exactly 
alike,  resembling  the  beat  of  the  fetal  heart.  It  ia  heard  in  all  conditions 
which  cause  a  pronounced  rapidity  uf  the  heart  (over  120),aTid  hence 
is  noted  under  conditions  in  which  the  heart  is  under  an  abnormal 
strain,  as  in  fevers  with  high  teni]ierature,  acute  heart  fiiilure,  ond  acute 
overwork  of  a  chronically  diseased  heart,  also  in  cases  of  paroxysmal 
tachycardia  and  allied  condiliims  (Hirschf elder). 

U ED L PLICATION     OF    TI1K    IIHART-SOUNDS.  ^  1 .     5;//(7     Solinds.  —  At 

times  one  of  the  two  normal  heart-sounds  may  be  replaced  by  two 
sounds  which  arc  perfectly  clear,  of  the  -•iiinie  intensity  and  occurring 
very  close  together.  Such  a  change  is  probably  caused  hy  a  splitting 
of  the  sound  into  two  parts  and  is  due  in  all  probabilitj'  to  asyiichro- 
nism  of  the  two  ventricles,  and  in  the  case  of  the  second  sound, 
asynchronism  of  closure  of  the  semihuiar  valves,  with  or  without 
asynchronism  of  the  ventricles.  Split  sounds  are  heard  best  at  the 
base.  A  split  first  or  second  sound  may  be  heard  in  any  patholofpcnl 
condition  which  causes  increased  work  on  one  or  the  other  sides  of  the 
heart.  In  addition  a  split  second  sound  may  be  ilue  to  any  pathologi- 
cal eonrlition  which  causes  either  increase  of  tension  in  the  arterial 
circulation  (chronic  nephritis,  arteriosclerosis,  etc.),  or  in  the  pulmonary 
circuit  (niitnd  .stenosis,  ]»nlinonarv  diseases,  etc.),  resulting  in  rsjti- 
chronism  of  closure  of  the  two  valves.  Normally  a  split  second  sound 
may  be  heard  after  severe  exercise  or  upon  holding  the  breath  us  a 
result  of  increased  intrapuhnonary  pressure. 

2.  (Jiilliip  /(/(//^Ar^i.^Reduplicatioii  with  gallop  rhythm,  i.  e.,  the 
sounds  resembling  the  hoof-!)eats  of  a  galloping  horse,  is  due  to  the  intro- 
duction of  an  accessory  sound  in  diastole  so  that  three  distinct  sounds 
are  hearti,  none  of  which  arc  rnurniurti.  The  accessory  sounds  are  heard 
best  at  the  apex  and  are  clear  but  less  intense  than  the  normal  sounds. 
They  may  occur  just  befure  llie  lirsl  ^nund  Ipresystolic),  just  after 
the  second  sound  (protodiastolic),  or  in  the  midille  of  diastole  (meso- 
diastolic).  The  accessory  presysolio  sound  is  pmliably  due  to  the 
muscle  sound  produccrl  by  vigornus  contraction  of  a  hypertrophietl 
auricle.  The  proTudiastolic  and  mcsodiastolic  sounds  are  probably 
pnxluced  by  the  vigorous  sudden  slapping  together  of  the  aurieulo- 
ventrifular  valves,  before  the  actual  beginning  of  systole,  in  hearts  in 
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which  there  is  present  elasticity  of  the  ventricular  wall-t  which  (li)>teiid, 
when  i\\\ts\  quiokly  and  rarly  in  diastole,  and  then  clastically  recoil  to 
csuse  ttie  sudden  doeure  of  the  valves  before  the  beginning  of  syslde. 
Clinically  th«  presy^tolto  gallop  rh^tfain  is  produced  in  rapid,  h>'per- 
trophied  hearts  working  under  a  °itr8in,  as  in  pericardial  effusion, 
exoplithstmic  p>\Xrr.  cLrwnic  nephritis,  iineriosckrosis,  chronic  cardiac 
disease,  mitral  stenosis,  and  acute  febrile  diseases.  Tie  other  two 
acce»sor>-  sounds  are  heard  at  times  in  aortic  in»ufficieDC>'  or  in  dilatation 
of  the  heart  when  there  is  conaiderabk  residual  blood  in  the  veotride, 
and  they  are  frequently  dl<icfivefed  upon  aiixnillatiiig  Anv  hearts. 

Abnormal  or  Adrcntitioiu  Sounds.— <.'crtain  abnc^iual  or  adventitious 
soiuids  having'  a  dirfi  ^cUIillrI.^hip  to  tlie  cardiac  cycle  aivJ  (austid 
by  tlie  action  of  the  heart  toay  be  b<iird  upon  auscultation  o%-er  the 
preei>rdium  or  in  its  immediate  neighborhood.  Such  soundn  may  be 
produceil  «-ithin  (Ite  heart  'endocarilud)  or  inny  ariw  outstde  the  heart 
(exocardial  or  pcricardiali.  The  endtx-ardial  sdveniiiious  sounds 
(murmurs;  may  lie  asMx-iateiJ  with  jtatholfigical  cliaitges  in  the  heart 
(ot:ganic  miu-mur»),  or  may  occur  without  any  anatomical  alteration 
in  the  heart  i  hemic,  functitmal,  ur  accidental  mu^mur^). 

Tiie  rxot^'sniial  advrntitiuus  5ounds  may  originate  within  the  peri- 
cardium I  frietioD-ruh,  splsshinj;  Miund.'^;  they  may  W  the  result  of 
inflaiuination  of  iIm-  portion  r>f  the  pleura  in  relation  to  the  pericardium 
(pleuropericardial  friction);  they  may  oritHnate  in  (he  portion  of  the 
lung  in  relation  to  the  heart  '^cardiopiilfnonar;'  murmurs),  ortbe}'  may 
be  the  result  of  mediastinal  emphyw-ma. 

ExOCaUHAL  ADVr.VTlTlot -s  S'ifVlts.  Inimi^rirtirdia}  Sounih.— 
Tbejr  are  kDOwn  as  frictton-rubs  and  spla>hing  or  bubbling  sounds.  The 
fanDO*  occur  in  drj'  or  fibrinom  pericarditis  and  are  dite  to  the  rubliing 
togeiha  of  the  rougherted  suKac«-s  of  the  pericarrlium.  'llie  friction 
mnd  if  recopiized  by  <1)  its  character;  <2}  lime;  i^)  position;  H)  trans- 
■■■■oa:  (-7,1  iDovability;  <C.)  modification  hypcrsition  of  patient.  prevMire, 
eowseof  diwaj^e,  etr.  The  |Mrricardiai  fri<-tion  is  UMially  of  a  to-and-fro 
dtaTacta-,  and  can  be  rtfT>gnized  as  distinct  from  the  hean-sounds.  It 
fcsembles  the  nibMng  or  sirapin^  logether  of  two  rouj:hen«l  surfaces; 
It  i(  Bol  nnxworily  5\'ft<'hrunous  with  the  normal  heart-sounds.  It  b 
a  In  and  fm  sound,  systolic  sih!  diastolic  in  time.  It  may.  h(^i«-ever, 
besaff  »>Bt<Ji<'  w  wnlv  diastolic:  it  b  best  beard  over  the  area  of  absolute 
Mbbb;  it  is  twt  transmitted  away  from  the  heart.  Its  loraiion  may 
ilift  from  day  u>  d»y  in  the  preooftlial  area:  it  may  be  modified  by 
fgemtn  or  by  respirator^'  movcnteni  or  be  inSueocrd  by  the  poaitina 
■f  At  patieoL.  It  ma.-t  dl-appear  enttrdy  in  the  upri^i  posture.  .\ii 
Hfrnaoo  at  neame^i  ut  the  ear  is  (n^en  by  tbc  smmd  otieet^-ed  in 
theftntMapeof  p^aHitis.  It  may  be  increased  or  LnSfoed  in  loudness 
hr  a  AtKp  inspiratirjn.  It  'liaappears  during  tiie  period  of  efiu5ion,  to 
.  titer  liui  it  aifwjrbed. 

Kwi^  are  htmni  «bm  (be  prricanlium  crtntains  air  and 
TWve  Cay  l>e  ijMiba^  *jr  purxlitiL'.  rv!3eml4in|C  the  m'UehI  of  a 
Tl«7  an  *d  1^  utote  rfa%-thm  a:  tbe  heart. 


produced  by  tht-  rubbing 
t^  pericardium,  or  vice  reraa,  is 
mJK«v*cieand  left  ventricle  nnd  h 
tion.  cIi'tTcasfd  by  uxpira- 
1,  but  very  frequently  may 
-  .iH»>;ab.  s^-Ilch^onous  with  rcspirHtion. 
ftwooo  nib  in  character. 
\t  IMMS  a  soft  whispering  vesicular 
^^lt  action  may  he  liE-ard  cither  o\er 
the  heart  (tlie  linf;iila).  ut  the 
twit  d»vidc.  or  under  the  left  scapula, 
rither  by  the  impact  of  the  heart 
■dm^  and  forcing  out  the  air  in  them, 
jtuus  or  when  a  portion  of  the  lung 
_,  ^*.-  (wri<Tirilium  by  ndbesions,  or  else, 
matdnw  of  the  licart  from  a  compressed 
!«:v«Uhi^  niter  the  alveoli.  These  murmurs 
v^  ut  o«t>'  during  inspiration,  disappearing 
.J*  Sreath.  They  arc  usnully  -systolic  in  tiiiie; 
- ^uwa  vi  the  [«ilieiif ;  and  fliey  are  modified 
74,vtw.  Sucb  murmurs  are  without  clinical 
^jtaJoHi  for  endocardial  murmurs  by  a  careless 
,  )j,)ttH«T|f  is  heard  hut  systolic  or  diastolic 
LMiiuiuiia  is  present  in  the  liiigula. 
oiM>inr  "  When  a  media .-(titKii  empliy.'ieraa  is 
-^P^^^t  HA iK-tironou»  with  the  heart's  rhythm  may 
snt  *i-  *  rvijull  of  the  pressure  of  tJie  heart  against 
^-,^->.    Iti*  ctMiiUtion  is  extremely  rare. 

1  iiiK  Hkakt.— Ml  iiMnts. — If  the  stethoscope 

^^Tticuil  v-es*el  without  pressure,  no  sound  will 

.;--^iire  is  employed,  a  sound  or  murmur  is 

-Ih"  bliMid  throiigb  the  vessel  produces  no 

,-   t«I»e  is  of   uniform   caliber  throughout. 

^■ifioi.'fcVI'e  alters  the  caliber  mid  compels  the  Hiiid 

^fvw  i-nlKv  intii  a  wider  ^pace.    In  tliis  manner  a 

^J,    'l"tw  vibration  of  the  molecules  of  the  agitated 

>te  %'fih^  ^  ''**'  ^■•■•'*^''l  ''1^"  vilinition  nnd  prmiuces  u 

"  j»    Thffsouud  in  this  instiince  is  carried  iti  the  direction 

.JJ^^(.^bclK'«  the  murmur  is  known  asnn  huwiit'I  miirmiir. 

tiJtv  t^atv.    The  Hiiid  may  How  backward  from  a 

,  iLi  sww  without  the  prorhiclion  of  sound;  if,  how- 

.1  hi-\flled  edt'cs,  as  (he  leaflets  (if  heart  valves 

.  Hi,  thv  fluid  is  again  thrown  into  \  ibration  nnd 

U  th««"  '■''  c»'n»ideral)le  coiislriction  by  the  bevelled 

.arrM.\l  tartheftt  against  the  natural  How  of  the  fluid — 

:.i\trU  wMrmiir.    The  character  of  a  murmur  depends 

^  vbv  wrifi».v  Ml  which  it  is  prodtiC'Cii,  upon  the  nature 
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of  the  walls  of  the  opifire,  upon  the  I'elocity  and  tension  under  which 
llif  Hukl  passes  tliruii^h  it  und  upon  the  direction  in  whicli  \\\c  flow 
occurs   (liirachfeldcr). 

Murnmrs  iirc  diviilcd  into  two  chisses  in  nfcordnnfc  with  thfir  scat 
of  development.  Murmurs  ori^imiting  in  tlic  Iiciirt  arc  known  iitt 
cardiac  muroiurr'.  iluruiur^  originating  in  the  liloodvesacU  are  vaacnlnr 
murmurs.  (See  the  Arteries.)  t)r(;iiTiic  eanliue  murnmrs  are  tilwavs 
generated  at  the  orifitrs  fmm  disease  op  from  incomfM'tency  of  the 
valves,  or  from  a  patulous  non-valvular  opening'.  The  orifices  are 
valvular  and  non-valvular. 

MuRMliR-s  OF  VaI-vvlar  Orikice-s. — The  valvular  orifices  and  their 
anatomical  relations  have  been  described.  Murmurs  are  produced 
at  these  nrifices  when  they  are  C)i»en  or  when  normally  tliey  should  he 
closed.  If  the  murmur  is  produceil  when  the  orifice  is  open,  it  is  because 
there  is  narrowing  of  ihe  orifice  or  dilatation  of  the  cavity  (relative 
nurrowinj;).  The  nnirmur.  then,  is  always  produced  with  the  natural 
current  of  blood,  and  hence  !.■*  known  as  an  onward  or  ohstnicfire 
inurtnur.  It  always  or  neiirly  rdways  implies  orsii  rue  disease  at  the  valve 
orifice,  accidental  murmurs  cxclndcd.  If  the  murmur  is  produceil 
when  tile  orifice  ."should  hi-  closed,  and  hence  when  the  valve  leaks, 
it  is  because  the  valves  are  diseased  and  cannot  shut  the  orifice,  or 
because  they  are  tno  small — incoTniietent— In  shut  It.  Such  murmurs 
are  produced  against  the  mitral  current  of  bliuMl,  anr!  are  known  as 
backward  or  reyiirgitii'il  muriniir.s. 

MiiRMirts  AT  XoN-VALviLAit  ORiiKEs.— The  orifices  of  the  vena 
cava  and  of  the  pulmonary  veins,  and  of  the  perforations  nf  the  .septa 
in  congenital  heart  disease,  are  miu-valvular.  They  nrc  at  times  the 
seat  of  mnrmur.s,  as  in  ujjen  furaincn  ovale  or  perforated  ventricular 
septum.  A  patulous  ductus  arteriosus  may  also  be  the  cause  of  a 
miu'mur. 

DiAdVosis  OF  MvR.viliR.s. — It  is  necessary  to  determine,  first,  at 
which  orifice  the  murmur  is  priMliiced  (the  seat  of  the  nmnnur),  an<I 
second,  the  kind  of  murmur^^bstruclive  or  regurgitant.  Murmurs  are 
therefore  studied  as  heart-sounds  are  stuilied,  as  to  ihelr  position  of 
maximum  intensity,  their  time,  and  the  direction  of  their  transmission. 
Tlie  ]iosition  of  the  murmurs  indicates  which  valve  orifice  is  affected. 
The  time  and  the  directJDn  of  transmission  of  the  nnirniur  indicate 
the  natiu-e  nf  the  lesion  and  llic  kind  of  murmur-whctlicr  obstructive 
or  w'gurgilant. 

The  Position  of  Mnxbiinm  Ivf/'risit)/  oj  Ihr  Murmur. —  Thi'  On'firr 
Affected. — We  are  eniilded  accurately  tn  dctcnniiie  the  orifice  at  which 
the  murmur  is  generated  by  noting  the  jmsilion  of  uiaxiunini  intensity 
of  the  murmur.  This  position  corresponds  usually  to  the  urea  at  which 
the  normal  sound  of  the  aifeeted  valve  is  heard  loudest.  It  must  be 
remembered  that  the  cardiac  orifices  are  closely  situated,  and  that, 
therefore,  the  murmurs  must  be  generated  within  a  small  area,  so  small 
that  it  would  be  impossible  to  aseeriiiiii  at  winch  valve  orifice  the 
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murtniir  is  created,  were  it  not  for  the  fact  that  under  the  laws  of 
coiuUiffion  of  sound  the  rnurnnirs  arc  i-onducfcd  away  from  their 
point  of  origin  to  certain  definite  stations  where  in  heahh  the  respective 
valve  soinid  is  also  heard  kniiicsl. 

1.  Murmurs  at  the  Apex. —  The  M'Ural  ,-!rea.— A  murmur  heard 
loudost  or  witli  the  greatest  intensity  at  the  apex  is  known  as  a  niitnil 
murmur.  It  is  createil  at  the  mitral  orifice,  but  is  conducted  to  the 
apex  Iiy  the  left  ventricle,  which  is  nearest  the  chest  wall  at  llii»  point. 
(See  1.  Fis-  74,  pafje  270.) 

2.  Mnrmurx  of  the  Xliiholtl  Cartilage — llir  frictiapid  Area. — The 
murmur  is  heard  loudest  at  tlic  xiphoid  cartiliiK^  or  the  hciid  of  the 
fourtJi  or  fifth  rili.  It  is  created  at  the  tricuspid  orifice,  and  is  heard 
most  distinctly  over  the  lnwer  p<irtiini  of  the  sternum,  and  along  the 
left  edge,  because  tlie  rif;ht  ventricle  is  in  apposition  with  the  chest 
wall  at  this  spot.    (..See  2,  l-'i^.  74.) 


Mulmura  !nt«nidly  at  muriiiiir  o[  niltr.il  icgurgltnlioii;  ■ysialic;  truitmltW  to  th*  IdfL 


H.  Miirmnrs  at  the  Sfruiid  Cimtal  Cnridiirfr  nr  Si'cond  Iniergpacc  on 
thf  Hiijht—the  A'lrtii:  Aral. — When  a  innrrrnir  i-;  heard  with  greatest 
intensity  at  this  point,  it  is  usually  fjcncratcd  at  the  anrtic  orifice,  and 
is  conducted  tn  this  region  by  the  iturra,  whieli  iimies  nearest  to  llie 
surface  of  the  chest  at  this  point.     iSee  '.i,  I'ig.  74.) 

4.  Mitrmiirx  iu  tlw  Snfo»d  Lrjt  Irilrrniirirr  Ihf  I'lihiinidr  Area. — A 
itiuruuir  hoard  loude<l  at  the  second  interspaw  along  (he  left  edge  of 
the  sternum  is  usually  geiierarcd  at  the  pulmonary  orifice;  it  h  heard 
louiiest  in  tlii:s  un^a  because  the  pulmonary  artery  is  nearest  the  ehrst 
at  this  point.    iSce  4.  I'ig.  74.' 

Till-  Hhijthm  or  Thill-  iif  the  MuriHur.  -The  Kind  (if  Murmur, — A 
murniur  whieli  is  produced  at  orifices  whcTi  the\*  should  be  closed  ts 
knowTi  as  the  inunnur  of  regurgitation,  as  the  valve  permits  the  blood 
to  flow  backwanl.     A  murmur  thjit  occurs  when  the  blood  sliould  id 
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health  be  passing  thruiigh  aii  orifit^t;  is  known  us  a  murmur  of  obstruc- 
tion, as  the  flow  of  blorxi  is  ohstriicted.  We  liave  to  determine  whether 
th«  murmur  fit  nn  orifice  is  dut;  to  TcgiirgUution  or  to  ohstriiclion.  This 
is  ascertained  by  the  time  of  the  murmur. 

Fio.  78 


Maxiintim  iAtcniity  of  munnur  a\  tricuspid  ragurgitntion:  aystotie. 
Fw.  77 


PtniUoo  ot  maximuni  inUnsity  ainl  dirpfiiotiB  of  trnnBininBion  of  murmur  of  norlio 

uliainioiliiii. 

ifurmurs  vitli  ihf  Syalolf.^].  hi  the  Mitml  Jrca,— In  iieiilth  diwinR 
systole  the  aurionlovfutriailjir  viilve  is  rinsed.  Ttu'  uiiirniiir  iniliciiti'-s 
that  there  is  stu.-h  diseasf  as  to  ptTinit  of  a  biickward  tkiw  of  blood  or 
of  regurgitation  intu  the  jHiHHo.  It  isllieiuiirmurof  initml  regnrifitntion. 
It  may  he  due  to  disease  of  tlie  viilvcs  (organic  incompctencyj  or  to 
relative  incompetency.    (.See  Fif;.  75.) 

2.  In  Uie  Tricuspid  Area. — As  on  the  left  side,  llie  iiuirmur  in  this 
area   is  due  to   valvular   disease,   organic   inconijiett'iK-y   or  relative 
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incompetency,  which  permits  of  regurgitation,  tricuspid  Tegitrgilation. 
(See  Fig-  70.) 

3.  In  the  Aortic  Area. — During  this  time  the  blood  is  flowing  from 
the  ventricle  into  tlie  iiurtn.  Tf  there  is  disease  that  canses  ohstruction 
ttt  the  orifice,  the  murmur  of  aortic  obstntdion  is  produceil.  The  mur- 
mur may  be  due  to  disease  or  malposition  of  the  aorta,  or  it  may  be 
an  accidental  murmur.     (See  Fin-  "<■) 

4,  In  (he  I'litmonari/  Arm.- — The  pidmonary  orifice  is  affected  in 
the  same  way  us  the  aortic  orifice  under  tlie  same  circumstances.  The 
murmur  is  due  to  pulmonary  obstruction.  It  is  exccwiinKly  rare.  A 
murmur  here  is  more  frequently  Hcntlentiil.     (.See  Fig.  8(1.) 

Fio.  78 


Mniirnmii  intensity  of  murmur  of  mitral  olialnjctionriirMyKolic.loffiiliied,  or  trNiiniitlrf 
as  nrcR  ahuwa.    I,  nonitnl  liiijiultiD;  li.  uren  uf  n'ilu|il>cnli»ii  of  BU(»jiid  sound. 


Murmurs  with  Ihr  IHiistolr.-  1.  In  the  Mitral  ,-lrffi.— The  blood  is 
flowing  frum  the  left  auricle  to  the  left  ventricle.  Disease  of  the  valves 
obstructs  the  flow.  The  murmur  ncenrs  in  the  beginning,  in  the  middle, 
or  at  till-  cn<l  of  the  long  sileTiec.  Mitl-iUustolic  and  late  diastolic,  or, 
because  it  occurs  hefurc  the  sy&tolc.  presystolic  are  the  terms  applied 
to  tliis  murmur,    ll  is  the  murmur  of  mitral  ulmtriirtimi.    (See  Fij;.  78.) 

2.  In  the  Tririisjiid  Area.-  It  occurs  for  the  same  reason  and  at  the 
same  time  as  the  diastolic  murmurs  generated  at  the  mitral  orifice. 
It  is  rare;  although  it  is  more  comnion  to  find  tricuspid  ohstruction 
than  is  usually  supposed. 

3.  In  the.  Avrfir  Area. — The  aortic  valvi-  closes  in  the  diastole.  A 
murmur  indicates  that  it  i.s  so  diseased  that  it  cannot  prevent  blood 
flowing  backward  or  regurgitating  iuin  the  ventricle.  It  is  the  murmur 
of  aortic  regurgitation.  A  murmur  nF  the  same  time  and  in  the  same 
situation  may  be  due  to  dilntation  or  aneurism  of  the  aorta.  (See 
X.  Fig.  79.) 
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4.  In  the.  Pidmotuzr;/  Arm. — A  diastolir  murmur  in  this  area  is  due 
to  regurgitation  at  tlit-  pulumnarv  orificf .    (See  Fig.  80.) 

Tht  DiriTtii/it  of  Triiimnijiauin.— It  de|>cmls  upon  the  situation  of 
the  murmur  ami  the  tiuie  at  whirli  it  is  prixJufed.  Some  murmurs  are 
not  transmitted.  The  transmission  is  usually  in  the  direction  of  the 
currents  that  produce  iheni. 

fio.  7U 


PositiatiB  of  niHiiriiuui  inleimily  sud  directiooa  of  trunaniiuiioii  lit  murmur  o!  iiortia 

regurgitation. 


Fio,  80 


X.  maximum  iDtvniity  or  pulmonnry  diastolic  muriDur:  0,  urea  nf  murmur  of  aueniia. 


Munrivrv  (m  ibi-  MUnil  Arert. —  To  the  AxiUn. — A  murmur  heard  at 
the  apes  with  systole  and  caiisfj  hy  ri'trurgiliition  at  tin-  niirnil  urifiee, 
is  tran.smitted  into  ihi'  axilla  iind  may  he  heard  at  the  imnle  of  ihe 
scapula.  The  murmur  produced  in  the  .siinie  area  hefure  the  systole — 
ohstructinn — is  usually  nol  tniitsmilted.     It  is  heard  at  the  itpex,  or 
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of  the  circuJation.  Murmurs  are  louder  in  the  recumbent  than  in  the 
erect  posture- in  sinniiiiistiinoesi,  eftl>f(;'iiilly  niitnil  ntiil  tricu^jiiil  murmurs. 
Murmiu-s  arc  often  more  distinct  after  exertion.  I^ud  murmurs  may 
become  weak,  and  this  change  in  the  rhiiracter  of  the  sound  is  of 
serious  omen.  They  may  disappear  in  the  course  of  fevers  and  during 
the  terminal  state. 

Disappearimce  uj  Murmur. — This  is  probably  due  to  the  fact  that 
there  is  complete  compensation.  In  the  terminal  stages  of  cardiac 
disease  they  disjippear  because  of  weakness  nf  the  heart  muscle.  Rarely 
they  disapi>ear  because  the  roughened  valve  causing  them  has  been 
repaireil.  In  other  ca.se»  it  may  be  necessary  to  bring  out  a  faint 
murmur  or  increase  its  intensity  by  having  the  patient  move  about; 
thi.'*  renders  it  iuo.st  liistinct  by  indnnng  mure  rapid  action  of  the 
heart. 

The  Significance  of  Murmurs.  —  Murmurs  other  tlian  accidental 
heard  at  the  various  orifice*  indicate  either  (1)  disease  of  the  valves; 
(2)  relative  incompetency  of  the  valves;  or  (3)  diseases  of  the  vessels 
in  intimate  relation  wnlh  the  heart.  The  sy.stolic  murmur  at  the  second 
costal  cartilage  on  the  right  may  he  lieard  when  there  is  disease  at  the 
aortic  orifice  causing  obstruction;  in  atheroma  of  the  aorta;  in  eases 
of  aneurism  just  above  the  valves.  Before  concluding  that  the  murmur 
is  due  to  disease  of  the  valves,  we  must  he  able  to  exclude  the  other 
conditions. 

Atheroma  "f  the  norla  in  old  people  is  most  difficult  to  distinguish 
from  obstruction  because  the  character  of  the  murmur  is  the  same  and 
the  associated  conditions  are  similar.  In  horh  ihere  may  be  a  previous 
history  of  syphilis,  gont,  or  alcoholism.  These  diseases  are  associated 
with  atlierbma  in  other  arteries  of  the  l)ody,  and  with  the  degenerative 
changes  that  accompany  atheroma.  In  young  persons  with  a  direct 
history  of  rheumatism  or  when  the  process  has  followed  septicemia, 
the  probabilities  arc  in  nearly  all  cases  that  the  murmur  is  due  to  aortic 
obstruction,  but  in  subjects  under  forty,  lacking  such  a  history,  the 
probability  is  that  tlie  nnirmiir  is  produced  by  syphilitic  aortitis,  which 
ia  very  frequently  associated  with  aortic  itisulficiency. 

In  other  valve  areas  tin-  chief  task  is  to  ilccldc  whether  the.  murmur 
is  organic,  due  to  valvulitis  or  relative  iucompeteney  of  the  valve,  or 
accidental  (inorganic). 

Murmurs  Due  to  Hdiitive  In/:omptiency.—The  valves  are  sometimes 
unable  to  clo.ie  properly  if  the  cavity  of  the  ventricles  increase  in  size, 
stretching  the  valvular  s]>hincter  so  that  the  valves  do  not  coaptate 
to  close  the  widened  orifice.  The  tricuspid  and  mitral  valve  leaflets 
often  become  thus  incompcleiit.  Milral  and  (ricns])id  regurgitation 
ensue.  The  murmurs  are  soft  and  low  in  pitch  and  not  widely  trans- 
mitted; the  heart  is  dilated. 

Accide.s;tal,  IIkmh',  h'txt-rioNAi.,  nic  iNoniJANit  Murmlhs.— These 
murmurs  occurring  without  valvular  lesion  are  calleil  "accidental" 
because  of  thwr  evanescent  chaructcr;  "hemic"  or  "anemic"  because 
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They  arc  derived  from  the  heart  and  the  pul^e.  Thc.v  dt'i)eiid  uptm  the 
secondary  effect  of  the  lesion  it[ioii  the  heart  and  upon  the  circulation. 

In  oortw*  ohnlruction,  on  accoiiril  of  oti>ilriietiini  to  the  flow  of  hluod, 
the  left  ventricle  hypertrophies;  moreover,  the  blood-stream  is  lessened 
in  volume.  Ihe  pulse  is  smuU  and  of  lii;;li  tension.  The  phytiind 
signs  of  hypertrophy  of  the  left  ventricle  and  a  small  slow  pulse  are 
corroborutive  evidence  of  this  lesion  at  the  aortic  orifice. 

In  aortic  Ttgurgitntion  the  bliioii  flows  back  into  the  ventricle.  On 
this  account,  therefore,  some  dilatntion  takes  place,  a  dilatation  wliirh, 
if  compensation  is  perfect,  is  overcome  hy  liypertropliy.  The  si^ns  of 
enlarged  left  heart  are  present,  however,  as  shown  by  in.spection, 
palpation,  and  pereus-siim.  But  tlie  pulse  of  aortic  refrurcitiition  is  of 
the  greatest  diagnostic  sif;nifieanc-e.  With  the  fiuRcr  on  the  radial 
the  impression  is  at  once  reeeiveiJ  of  rreedencc  of  the  [miIsc  wave  as 
soon  as  it  strikes  the  finger.  This  is  more  inurked  if  the  hand  is  elevated. 
It  is  the  water-hamincr  or  Corrigan'a  pulse. 

In  viitral  rcgurgHafion  the  left  auricle  iloes  not  change,  but  the  stress 
is  thrown  upon  the  right  side  of  the  heart,  and  we  have  the  sigiis  of 
right-silled  liypertrojihy  and  ililatnlion;  but  more  marked  than  this 
is  the  evidence  of  high  tension  of  the  [>nlmonary  artery,  shown  by 
accentuation  of  the  second  sound.  In  mitral  regurgitation  the  blood 
flows  back  into  the  auricle  and  when  the  right  heart  weakens  engorges 
the  venous  system.  The  arterial  sy^ti'in  i^  in  consequence  dcvoirl  of 
blood,  hence  the  arteries  are  empty. 

In  mitral  ob/flriirliuii,  in  addition  to  the  chiinictcristic  murmur,  the 
thrill  is  of  great  significance.  Moreover,  the  left  auricle  hytM'rtro])hies 
and  shortly  afterward  the  right  h*-art.  The  pulmonary  seernnj  -;ourKl 
is  accentuated  and  frequently  rcdujilieated.  The  pulse  is  small  and 
feeble. 

MiLTiPLE  ('\TtDiAr  MrnMTRH. — More  tharj  one  murmur  may  be 
heard  over  the  heart.  The  murmur  defH'nds  upon  the  number  of  valves 
that  are  the  se.it  of  ciiseHse  and  tlii'  le>ions  ai  the  orifices.  We  may 
have  valvulitis  of  the  aortic,  mitral,  and  lricu^j>id  valves  ccmjoined. 
More  commonly  one  vnlve  is  diseasetl,  giving  ri^e  to  a  murrnnr,  while 
another  valve  is  relatively  incompetent,  on  account  of  dilatation  of 
one  or  more  of  the  cavities  of  the  heart,  and  a  murmur  is  thu^  generated 
at  its  orifice.  It  is  common  to  sec  aortic  olistmction  from  valvulitis 
and  mitrfit  regurgitation  from  incfmipeteney ;  mitral  ohstrnclion  from 
valvulitis  and  tricuspid  regurgitation  from  ineinnpeleiicy.  The  diag- 
nosi.s  of  the  various  murmurs  will  be  discu-ssed  lu  the  section  on 
Valvulitis. 

The  Arteries. — The  stethoscope  should  always  be  used  in  examining 
the  arteries.  The 'loiible  slelho.ieojie  is  preferable,  as  strong  pressure 
must  be  avoided  upon  the  vessels.  The  arteries  open  to  auscultation 
are  the  earolid,  when  the  head  is  slightly  extended;  the  subelaviriri;  the 
innominate,  above  the  sternoclavicular  a rticulali(ui;  the  brachial  artery, 
in  Uie  bend  of  the  elbow;  and  the  femoral  artery,  just  l>elow  I'oupart's 
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ligament.  The  normal  systolic  and  diastolic  heart  sounds  are  often 
heard  in  the  carotid  and  snhclavian  arteries.  TIic  systolic  sounds 
may  be  heard  o\(.-r  the  abdominal  aorta,  due  to  tension  of  the  vessels. 
The  diastolic  sound  is  rarely  heard  in  this  .situation.    In  other  vessels 

no  sounds  arc  heanl. 

Induced  or  Presmre  Mtirmur.~By  pressure  with  the  stethoscope 
over  one  of  the  vessels  its  calil»er  is  motlified  and  a  murmur  cn-ated. 
This  murmur  corresponds  in  lime  with  the  pidse,  hence  it  is  systolic, 
and  increases  or  diminishes  in  intensity,  depending  upon  the  umount 
of  pressure  phiewl  iipuTi  it.  Here  may  be  mentioned  also  tlie  sy.stolic 
humminj;  which  is  heard  in  children  Ijetwecn  the  third  moutJi  «nd  tlie 
sixth  ye«r  over  tlic  fontanelles  and  over  the  gravid  uterus  in  women. 

Disunites  outiiitlr  nf  (he  hUmdn'ssi^lx  may  ni\*c  rise  to  what  may  also 
he  riilk'il  lifessore  murmurs.  When  hejird  over  the  subclavian  artcrj' 
the  pressure  murmur  may  be  ilue  to  mlhesions  or  solidifications  at 
tlie  ajiex  of  the  hmg.  It  is  more  frequently  heard  at  the  left,  and  may 
only  be  present  during  full  exyiansion  of  the  lung.  It  la  due  to  temporarj- 
]ni1liiig  or  bemliiig  of  the  artery  during  Jeep  breathing.  When  it  ocrnrs 
on  both  sides,  it  is  not  of  much  significance.  Murmurs  in  the  a.xillary 
artery,  or  in  any  arteries  surrounded  by  enlarged  Ijniphatir  glands, 
are  created  by  their  pressure.  Murmurs  in  the  thyroid  gland  have 
been  referred  to.     (See  Goitre) 

Ahnormnl  MuTvtnTit.—hhwixnyAX  sounds  or  nuirmurs  are  due  to 
diseases  outside  of  the  vessels  cjiu^irig  pressure,  and  disease  of  the 
vessels,  Murmurs  from  disease  of  the  vessels,  as  the  aorta,  are  discus.<ted 
under  the  head  of  arteriosclerosis  or  aneurism. 

Conihirt'tDu  Mtirmiir.f.-  Murmurs  may  lie  pnijia gated  into  the  arteries. 
A  systolic  murmur  cn-jited  at  the  aortic  orifice  may  he  heard  in  the 
\-essels  of  the  neck  and  along  theaortii.  On  ibe  other  hand,  in  aortic 
regurgitation  the  diastolic  sound  normal  in  the  carotid  and  subclaviaD 
disapiiears,  and  the  <liastolic  niurnnir  is  not  heard. 

thirililr  l^iiiiti/lH  tif  till'  ]'i:i,u'li.  -Double  sounds  iin'  sometimes  heard  in 
the  femoral  artery  under  the  folhiwiiig  circumstances:  (1)  in  aortic 
insudicicncy;  (2)  in  mitral  ^tenosis;  i:!)  in  lead  puisouing;  (4)  in  preg- 
nancy; (5)  in  aneiiri-sm.  DuroKicz's  double  murnmr,  heard  when  suffi- 
cient pressure  is  used  by  the  stethosenpc,  occurs  in  aortic  regurgitation 
when  there  is  good  compensation.  Many  authorities  refer  to  this  as 
a  valuable  diagnostic  sign  in  this  a(T<-clii>n.  Il  is  jirobably  caused  by 
suddcii  collapse  of  the  arlery  and  the  reflux  of  the  blood  current. 

Murmurs  in  Rdnxed  rcwrk— The  increased  caliber  favors  the 
devrloiimcnl  of  «  murmur  by  the  creation  of  a  fluid  vein.  Dilatation 
of  the  innominate  arter\'  sometimes  takes  place,  giving  rise  to  a  mnrmup, 
which  in  loudness  and  character  simulates  the  murmur  of  aneurism. 

\tiirmur»  Dm  to  Dheasc  o/  the  Arteriejt.—ln  the  aorta  the  mnrmura 
are  due  lo  aneurism  or  atheroma,  or  lioih.  They  may  be  systolic  or 
diastolic.  In  the  Mualler  ve^srh  both  conditions  may  he  preseut, 
although  atheroma  is  the  usual  one.    The  murmur  is  systolic  m  time. 
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rough  in  character,  strong  or  weak.  It  is  associateel  with  other  signs 
of  utherouiR. 

The  Veina-^In  health  no  sounds  are  heard.  Two  conditions  con- 
tributi-  to  the  crention  of  a  nmrnnir  in  the  vtins:  (1)  ihiingc  in  the 
character  of  the  blood;  (2)  dilatation  with  occurrence  of  positive  venous 
pulse. 

The  Venous  Hum. — In  unemin  and  chlorosis,  and  sometimes  in  health, 
A  hum  or  murmur  or  huzninR  sound  is  heard  over  tJie  jugulnr  veins. 
It  is  louder  on  the  richt  side  than  on  the  left.  It  is  soft  and  low  in  pitch, 
and  may  be  musical ;  it  is  described  aa  a  continuous  humming  or  whizzing. 
For  its  detection  a  double  stethoscope  should  be  used,  as  pressure 
increases  it,  and  the  patient  should  not  turn  the  head  to  one  side,  as  it 
is  increased  when  this  jmation  is  taken.  *J'he  mnrniur  is  modified  by 
the  respiration  and  by  the  cardiac  action.  It  is  louder  in  deep  inspira- 
tion, when  the  bliHii!  is  going  more  rapidly  tn  the  thorax.  It  is  also 
louder  in  the  upright  position.  It  is  frequently  louder  <luring  the 
diastole.  The  increased  Imidnc-ss  at  these  periods  occurs  becituse,  from 
the  sucking  action  'luring  insjiiratiim  find  during  the  diastole,  the  blood 
is  ilrnwn  more  rapidly  toward  the  heart.  The  murmur  is  caused  by  the 
flow  of  blood  from  ihe  luirrow  jugidur  into  its  \vidcr  bulb  with  greater 
rapidity  than  normal,  owing  to  the  change  in  the  blood  in  anemia. 
Tlie  venous  hum  may  alsu  be  hwird  in  the  innominate  veins  (first 
and  second  interspaces  and  right  eostnclavicular  articulation)  and  in 
the  subcliiviiiii  and  axillary  veins.  A  venous  hum  is  sometimes  heard 
at  the  lower  border  of  the  liver,  to  the  right  of  the  median  line  or  over 
the  xiphoid  cartilage  in  cirrhosis  of  the  liver.  It  is  created  in  the 
enlarged  collateral  veins.  It  may  be  nmdified  by  |)ressure  of  the  stetho- 
scope. It  may  be  heard  in  this  situiitimi  in  eniiieiiileii  and  cachectic 
individuals  not  the  subject  of  cirrhosis. 


CHAPTER   XXI 
PHYSICAL  niAGXaSIS  OF  DISEASES  OF  THE  LUNG 

Physiology. — Itcspiratioii  is  a  ri-flcx  act  in  responst-  to  a  slimulus 
received  in  n  iiervmis  ccnlrf  and  transmitted  by  efferent  fibers  to 
the  iniisfles  of  the  throax.  The  rxputisioii  of_tlic  cbrsl  causes  air  to 
till  ibe  alveoli  of  tbe  lungs  and  between  tbem  and  tbe  piilmonar>'  capil- 
laries tlie  respiratory  cxeliaiifre  of  gases  lake  iilnre.  Tlio  excilntion 
for  inspiralion  Is  supplied  by  the  carbon  dioxide  in  the  circulating  blood 
and  by  stimulus  derived  from  collapse  of  tbe  lung.  Tbe  impulses  are 
con\'eyed  b.v  afferent  nerve  fibers  lo  the  inspiratory  i-entrc  in  tbe 
nialiilla,  wliieb  is  coniierte*l  hy  effi-rent  fibers  with  the  muscles  of 
inspiration,  l-'xpirntimi  is  Ifirgcly  n  passive  net.  Tbe  jm-sentv  of 
oxygen  in  the  blood  ami  the  expansion  of  ihe  lunjj  excite  the  rhythmic 
action  of  the  ex])iratory  or  inhibitory  irntre  in  the  ine<lull»,  controlling 
the  expiratory  nm'icles  in  forr.-ctl  expiration. 

The  Value  of  Physical  Diagnosis.  Ity  lllly^ield  exnminatirm  of  the 
lungs  (1)  the  decree  of  activity  (movement)  and  (2)  the  physical  con- 
dition iif  the  parts  subjeeteil  to  examintirion  are  aseertiiined,  but  the 
disease  itself  is  not  diagnosticated.  Aluiornml  signs  simply  indicate 
fin  abnormal  condition  which  may  he  due  to  any  number  of  diseases. 
As  the  kings  in  health  coiitiiiii  jdr.  any  physical  change  that  takes 
place  in  them  causes  either  an  increase  or  a  diminution  in  the  amount 
of  air  they  contain.  This  may  be  general  ibiliiteral),  ur  it  may  be 
limited  to  one  side  (unilateral),  or  t"  a  small  area  (loc^t).  An  increase 
or  diminution  in  tbe  amount  of  air  in  a  part  suspected  to  be  tbe  seat 
of  disease  is  ib-lenniiied  h_\  pcn'ii,"iori.  .Xs  iidjiincts  ttrc  the  phenomena 
tbiii  can  be  eliciti-d  by  lueaiis  iif  iiisije-ctloii.  palpation,  am!  auscultation, 
which  depend  upon  the  inovemenls  of  the  lungs  and  upon  tbe  sounds 
produceii  in  bn-iitliiiig  and  speaking. 

TopogiaphicaL  Anatomy.-  In  ordrr  that  the  condition  of  the  under- 
lying pans  nia\  tic  learned  from  the  pln^ical  signs  elicited  upon  the 
chest,  a  knowledge  is  reqnireil  of  tlic  relations  of  the  various  organs  with 
the  chest  wall. 

Lun£8.— The  apices  of  tbe  lungs  extend  in  front  3  to  7  cm.  (one  and 
one-fifth  to  two  and  thrce-ipiarrer  iiuiics*  abo\  c  the  clavicles,  the  right 
apex  being  about  one-half  inch  higher  iliaii  ihe  left;  behind,  to  a  line 
ilrawu  transversely  through  llie  spliiii\is  proccs-  of  the  seventh  eer\'ie«l 
vertebra.  The  lower  margin  of  the  right  hing,  when  ilic  chest  is  passive, 
commences  in  front  at  the  inseriii)n  of  tbe  sixth  costal  cartilage  into 
the  sternum,  runs  parallel  wiili  ihc  upper  border  of  the  sixth  rib  lo  the 
axillary  line,  and  then  descemls  to  the  upper  margin  of  the  seventh 
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rib.  The  lower  margin  nf  the  left  lung  begins  iit  thi-  sixth  costal  mrtihige. 
Posteriorly  the  lower  bonier  of  both  hiiiRs  extends  to  the  tenth  rib. 
With  fiJI  inspiration  tht-  lungs  ili-JsctniJ  bolli  in  front  iind  behind  tilniost 
the  extent  of  one  interspaee. 

In  the  nxillfiry  lines  the  extreme  position  of  the  lung  border  may 
reach  4  cm.  above  and  below  the  mean,  so  that  the  total  excursion 
may  be  8  em.  with  deep  respiration.  ( 'hange  from  the  dnrsnl  deeubitus 
to  the  erect  posture  will  usually  raise  the  lung  and  liver  boundary  owing 
to  increased  tension  of  the  abdominal  walls.  Change  from  the  dorsal  to 
the  lateral  decubitus  will  lower  the  lower  pulmonary  boundary  of  the 
upper  lung  in  both  mean  position  and  full  inspiration  abont  4  em.,  so 
that  the  total  excursion  of  the  tower  boundary  is  incTeased  to  perhaps 
10  cm. 

Tlie  ]K>$ition  of  the  lungs  and  of  their  lobes  is  shown  in  I'Intes  IV 
and  V.  The  upjxir  lobe  of  the  right  lung  c.\temls  in  front  downward 
to  the  fourth  rib.  laterally  to  the  third,  and  behind  to  the  spine  of  the 
scapula.  The  lawtr  hihf  extends  to  the  tenth  rib  behind,  and  when  fully 
expanded,  in  the  axillary  region  as  well.  The  midiile  lobe  is  not  seen 
ix-hind;  in  the  axillary  region  it  extends  from  the  third  to  the  fourth 
rill  in  inspiration;  in  front,  from  the  lower  margin  of  the  npjwr  lobe  to 
the  sixth  rib.  The  h/^/jt  lobe  of  tlie  left  lung  extends  to  the  sixth  rib 
in  front,  to  the  fourth  interspace  at  the  side,  and  a  little  above  the  spine 
of  the  seapulir  behind.  The  lower  fi<he  extenils  to  the  base  of  the  lung 
behind  and  to  the  level  of  the  eiglitji  rib  at  the  side. 

Pleurse,— TiiP  pleural   sacs  exteml   below   the  lower  bor<ler  of  the 

lungs;  two  inches  in  the  inidclavieuiar  line,  three  and  one  half  inches  in 

the  niidii.villnry   line,  and  one  anil   one-half  iTiehes  in   the  seapul.ar. 

Th«  L&ndmarks  of  the  Cheat.-    I'or  the  purpose  of  bearing  in  mind 

'lie  rehiliiins  of  rlie  organs  lu  the  surface  of  the  eliest,  and  the  luealizing 

Jid  proper  reconliTig  of  the  seat  of  the  discus*.',  eertiiin  landmarks  are 

oaployed,  consisting  of  anatomical  points  nn  the  surface  of  the  chest 

id  artificial  vertical  lines. 

The  [magiuunj  Vertical  Linrs.— Of  these,  there  are  six  drawn  to  the 

,'ht  and  to  the  left  of  the  meiliiiT)  line:  (1)   X\\<- uti-ruiit  liiiv-    tlu>  lateral 

rder  of  the  sternum;   (L'l   the  uiidvlaeknUtr  line.  <lrawn   from   the 

■Idle  of  the  clavicle,  generally  pHssing  through  the  nipple  in  males; 

the  anterior  itxiUorfi  Hue.  drawn  from  the  anterior  fold  of  the  axilla; 

the  miiliiTilliirii  Urn-,  drawn  from  llu-  ei'utre  of  the  axilla;  (o)  the 

lerioT  uxiltary  line,  drawn  from  the  posterior  fold  of  the  axilla;  (G) 

scapular  line,  drawn  through  the  angle  of  the  scapula  when  the  arm 

t  re»t  at  the  side  of  the  patient. 

I«  Ribs  and  Interspaces. — These  are  used  as  transverse  lines.    The 

rib  corresponds  to  the  clavicle;  the  fir^I  in1e^^pacc  is  the  region 

een  the  clavicle,  nr  first  rib,  :ind  the  second  rib;  the  number  of 

terspaee  eorres]»orids  to  the  inimiier  of  the  riii  iibo^e  it.     It  is 

tant   to  remember,   partieiilnrly  when  counting  the  ribs  of  fat 

a  that  the  finger  pasae<l  down  fri>m  the  top  of  the  sternum  soon 
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comes  to  a  transverse  projection,  i^light,  but  always  to  lie  felt,  at  the 
junction  of  the  first  witli  the  second  hone  of  the  sternum  which  corre- 
sponds with  the  middle  o(  the  eartilafie  of  the  second  rib;  that  the 
scapula  ties  on  the  ribs  from  the  second  to  the  seventh,  inchisivc;  that 
the  eleventh  and  twelfth  rihs  cwn  be  felt  even  in  corpulent  persons, 
outside  the  erector  spince,  sloping  downward.  It  is  important  to  recognize 
the  Ttlalion  i^  the  riba  to  the  wrfrhrtr.  The  lirsl  rib  articulates  nnth  the 
first  dorsal  \-crtchra,  which  can  be  located  by  the  position  of  the  promi- 
nent spine  of  the  seventh  cervlcul  vrrtehrn;  even  in  very  fat  people 
this  prominence  can  be  recognized.  The  remaining  ribs,  except  the 
tenth,  eleventh,  and  twelfth,  havefacetsof  articulation  on  two  vertehrte; 
as  the  second  rib  with  the  first  and  second  thoracic  vertebra?.  The 
eleventh  and  twelfth  articulate  with  the  eleventh  and  twelfth  thoracic 
vertcbfiP. 

The  Angles  ot  the  Thorax. — The  costal  angle  is  the  angle  the  costal 
cartilage  makes  with  the  stcnnim.  It  varies  dwing  the  act  of  respi- 
ration. In  inspiration  the  rib  rises,  as  the  sternum  projects,  and 
apparently  elongates,  the  angle  becoming  more  ohtu.ie;  in  expiration 
as  the  sternum  falls  the  rib  Ijecomes  more  slanting  and  the  angle  more 
acute. 

The  epigaglm-  angle  is  formed  by  the  meeting  of  the  costal  margins 
of  both  !*ides  at  the  xiphoid  cartilage.  On  ins)iiration  it  is  obtuse, 
increasing  as  the  rii»s  rise;  in  expiration  it  is  more  acute.  The  junction 
of  the  first  and  second  portion*  of  the  Hlernuni  is  known  as  the  fuii/h 
of  Ludwlg.  It  is  opposite  the  middle  of  the  second  rib,  and  is  oii  a  ])lane 
with  the  lower  border  of  the  fourtli  dorsal  vertebra. 

Other  Topograpbical  Landmarks,  -  Tlic  /"/'  o/  tbr  ntfrmnn  is  on  a  plane 
with  the  lower  border  of  the  seeimd  dorsal  vertebra.  I'hv  junction  of 
the  body  of  the  .iti'rnuni  irilli  the  s^iiihniil  {•nrliliige  is  mi  a  plane  with  the 
lower  border  of  the  eighth  dorsal  vertebra. 

Thk  IiK(Ilo^s  OF  THK  CiiKHT.— In  the  anterior  portions  of  the 
chest  the  regions  are:  the  mtpraciavinihir  region,  abin'c  the  clavicle; 
the  infraclaricutnr  region,  extending  from  the  clavicle  to  the  third 
rib;  the  vnniimitry  region,  between  the  third  ami  the  sixth  ribs.  Lntcrnlly 
tliere  are  two  regions,  the  axUlnri/  and  the  infrn-rixiUnrn.  separated  by 
the  sixth  rib.  IVsteri<irly  the  regions  are  the  .iii}irii.*rn!>iihir,  the  ncapuhr, 
tiie  infrascaputar,  and  the  inler.scapn  tar,  the  last  being  the  region  between 
the  scapulie. 

Abnormal  Boi;.v».miie,s  "F  tiik  I.u.ng. — The  lungs  are  increased 
in  sixe  in  emphysema.  Diminution  in  siz-c,  shrinkage,  or  contraction 
oc'curs  at  the  apiw^s  or  aloi)g  the  lateral  borders  of  the  lower  edges  in 
phthUis  or  in  retracting  pleurisy.  It  may  he  general  in  atelectasis. 
The  size  of  the  buig  Jippnrentiy  varies  in  diseases  below  the  diii|jliriigni. 
as  when  an  enlarged  liver  or  ascites  compresses  the  pulmonary  tissue. 

Inspection  of  the  Chest.— liy  inspection  of  the  chest  we  leiirn  (1) 
the  appearance  of  the  external  surface,  [2)  the  shape  and  size,  and 
(3)  the  movemeuts. 
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TIm  Appearuice  of  the  Estenul  Saif«e«  o(  tba  Cb«st  %  arirs  in  hcallb 
and  fliscase.  The  ememal  veiiis  o\'*t  ilie  surface  erf  the  rhest  and 
c»pilluncv(  along  Ihir  baiic  are  enlargrd  aiiJ  morv  dbtiiicl  than  iiormaE 
when  there  is  an  intrathnranc  obstnirtion  as  a  tumor,  or  aneiimm. 
The  veins,  together  with  the  ce^^'i^al  vdns,  are  alsu  eiihtrgrd  in  (iiiatu- 
tions  of  the  right  heart.  In  cancer  of  the  breasts  and  during  lactation 
the  vein!*  around  the  breast  arc  prominent-  Edrma  or  tiiltcutanema 
emphijsema  may  be  noted  as  the  result  of  conditions  mcntionwl  under 
Geiierul  lTi>ipf(.tion. 

Asymmetrical  prominent  of  the  rUtt  and  uaMing  of  ike  fai  and 
miitdcB  is  seen  in  niiisoutur  atrophy  or  panil>-^.  ^milar  changes  occur 
symmetrically  in  wasting  diseases  as  cancer,  dibetes,  etc.  Phthisis 
onuses  n  lonili/.til  wiistiiig  ii.s  .seen  in  the  clavicular  and  suprascapular 
muscles  before  wasting  has  liccome  general. 

Fni.  U 


TianBVcr»i^  uci  itiii  of  licnliliy  luulc  nclult  rln.'st,  S('iiiii'irrunifvr''iii.'v.  rijilit  niij*.  IQK  iDcbM: 
li>f(  aide,  lliij  iiinlii'a;  Qipiiiiiiiuii,  ^.^  iii<.-livit.    [W'utd  <i.  rhilDd(>lphlB  HottpitBl.) 


The  Shape  and  Size  of  the  Chest. — In  liiiilth  the  slmpc  of  the  chest 
in  ji  (To?s-M'cti>iri  is  tlnu  nf  au  cilipsc,  dewribed  as  rcniform.  The 
anteroposterior  diiinictcr  is  about  oiic-funrth  less  than  llie  transverse 
di«nietrr.  In  rliildrcn  ii  iTuss-scclioii  is  more  circular.  The  chest 
should  be  svmnictricai.  tlic  rij;bt  siile  prolmlily  a  little  liirifc-r  than  the 
left.  In  lU'jtriixr  the  elicit  nniy  be  ill  enlarged  or  ('2)  diminished  in 
size.  Sueli  changes  may  be  {ii\  general  tir  liilatcral  ih)  nnilatera]  (c) 
local.  The  element  of  time  Js  necessary  to  produce  bilateral  cnlargemcot 
or  •bniiiiutii>n  in  vi/.e  of  the  client  ami  iitiilatenil  iliminntion.  rnilat***' 
enlargement  and  localized  cbaiigc-  arc  usually  rapid  in  devclopi 

GF.\r.BAL  on  HinTKUM.  (.'inMiKs  tN  Sn\PE.— These  may  be 
(I)  disease  or  to  Jl;  developmental  faults. 

I.     1.    Tht   Fn>pht/*fmnt'iu^  Chrnt. — The  chest   is  roi 
shaped,  all  the  diameters  are  increased,  pnrtic 


PHYStCAL  DIAGNOSIS  OF  DISIHSKS  OF  THE  IJ'SO 


2P3 


The  rihs  are  elevated,  almoiit  horizontal,  making  the  epigastric  angle 
obtuse.  The  spine  mid  the  stcrniuii  are  areht^J;  thf  slninldcrs  rounded 
and  elevated;  the  scapulie  lie  flat  against  tht-  thorax,  and  the  muscles 
of  respiration  stand  out  prominently.  Bilateral  pk-ural  effusions  and 
rapidly  ppowing  cunuers  of  the  lung  arc  also  said  to  cause  a  chest  of 
this  form, 

Fic,  M 


Bilaurrtil  enlari^rinvnt  of  pmphyscnia.  Inner  liiii'  -  i'ni|thysi>iiintciitN  i^hnt:  rrater  Mae 
••  n  cirde  drnnii  to  sliow  liow  iiuiirly  Ilx-  i:iii|>Ii>bi'IiiiiIifiiii  ;i|ii>ri>urli<'»  iIik  I'iriMilitr  ihHiM: 
dollvH  liu«  -=  normal  iiijult  dn'iit.  Mmaurcnicnw  o(  iinnniil  rlipBt.  Cirruiiiftri'OW  =  89  ; 
Irwuivcrec  ■^  29.0;  lUiIeroiioBlonor  ^  23:2^:  of  ciiiijliji'rmiloiiii  eheat.  S7.7&,  27. W,  2S.4. 
CGm;.) 


L 


2.  The  Rachitic  ChenL—Jn  rachitis  the  rhest  wall  is  extremely 
flexihle  as  a  result  »{  charij;es  in  the  hntic,-,.  This  jili)tie  may  niuse 
deformities  in  shape  Imt  there  is  usually  added  a  hyperplasia  of  the 
lymphoid  structure  nf  the  pimrynx,  i-ausiii|;iiii  olistriictiuri  to  respiration 
which  teuds  to  exadJierate  the  skeletal  ehanf;es.  On  the  other  hand 
respiratory  obstruction  may  muM-  cliiinjjes  in  sIuiik-  .similar  to  those 
that  occur  in  rickets  without  the  disease  being  actually  present.  \'arious 
t>'pe3  of  rachitic  chests  may  he  M-i-n,  Imt  two  particular  types  are  most 
fharucteristic.  In  the  first  tjTie  there  is  found  a  ^inking-in  of  the 
sternum,  and  a  vertical  depression  at  the  ostetK^artilaginons  artienlationa 
of  the  rihs,  whieh  in  turn  arc  swulleii  and  lu-aileil,  furniing  llie  ritihilic 
rosary  which  usually  disappears  in  later  childhoiMl.  In  the  second  type 
the  sternum  is  prominent,  the  lower  portion  pnijecTiiig  to  an  ninisnal 
degree;  the  chest  is  shortened,  and  instead  nf  the  sqtiare  front  of  the 
first  there  is  a  narrow  ki'cl-shapifl  prnjeetion  suggesting  the  name 
applied  to  the  condition,  "pigenn  tireiL>t."  The  costui  angle  is  very 
acute  and  a  rosary  is  also  jiresent.  .Siini)le  rachitis  results  in  a  chest 
of  the  first  form;  resjiirjitory  obstruclioTis  may  cause  tlie  second  form, 
hut  rachitic  children  arc  more  susceptible  to  changes  in  intrathoracic 
than  normal  children  unil  hi-rice  the  eunilition  is  usually 
i  a  form  of  rachitic  fhest. 
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3.  The  Jhiteaeed  Vertrhrn  CAc«(.— Disease  of  tlie  thoracic  vcrtehr* 
with  abnormal  curving  of  the  spinal  column  usually  results  in  a  yhortcn- 
iiiR  of  the  chest  with  pnimiiKMtcc  or  linking  uf  the  ^.ternuiu.  although 
muiiy  otlicr  ilcfonnities  may  occur.  Kyphosis  will  usually  cause 
symmetriuit,  scoliuaU,  asymmetrical  changes  in  the  shajK'  of  the  chest. 


GmfhjvriiiB  wilh  riiluRi'iui-iii  ut  itK>  •-!>»»  .tlwaiiUru|>i>tiTu>tiluiiB<'lrTt*BiiKti  inrir>iwi1 
VTaid  6,  riulKlvljilua  UiHtiiul-      lOri^iul.) 

4.  Thr  CkfM  (>/  Pwixi-  ••}  Ikf  Sfrf'ut  SitMrni.—lw  the  lKi<aI-«haped 
che.->i  founiH  in  s>TinKomyclia  the  up|MT  ponion  of  the  amerior  pun 
of  tltc  tln-ruK  i>  ilepr«'?M-.i  f«>rniiiig  »  veriiciil  j:r«Mivi-  iluit  may  be  5  cm. 
<lefp.  IVosrcssive  tuufcular  atn>pliy  gives  rise  to  a  Ws-shaped  thotax 
nhich  ?I!*ihIs  out  con>pict(oii?ly  nlwve  a  rollup^teil  «)>d<>mvti. 

5.  Thr  fTramrtrft  {or  ffurrifi'n'f'^  (irodir.^This  is  a  dcpre^yiin  OT 
groove  whieh  extends  fn>m  the  xiphoiil  eanilaKe  .'lopiiit:  ilowtiwwd 
sihI  sli$btl,v  outuanl  toward  the  axilla.     It  mav'  be  a  dex-elopmeofl 
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Tha  flat  ot  phthUioal  oheit;  short  aoteropoitnriar,  long  tlaosvntMi  diomttler.     (Gaa.J 


Fro.  S8 


Phi.  80 


The  phthidiHil  chral.     Fiill-Uu(>ili.>U  Indiuu,  Pbiludvliiliia  tlua|ji(u]      (Urij^iuiil.) 


yusm  'lOMt   r*>rtu»«'Wk'. 


.h  r%  Fttttiti  '.'htM.  rhv  ItiMvr  «iiii  III  liw  sternum,  funuadnp 
«DBtai-ici-.  The  \.i>nultK>ii  i>  ii»iMil>  oio^MutaJ,  tmi  b  oAbi  seei  a 
>n-mU  rtivfntKr(  oi  a  inauli    \\  4rtiiia  .  but  ma  v  bv  liue  to 
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respimtion  or  may  result  from  constant  iiressurc.  as  when  found  in 
shoemakers. 

UsiLxTEBAL  Changes  in  Suafe. —  Unilateral  Eulargement. — This 
usually  is  most  prominent  at  the  hiise.  The  lengtli  of  the  ehest  is 
increased;  the  rihs  are i-k-vutwl ;  tlit-  siik-  is  mureroundi-d;  and  the  cnstal 
an^e  is  more  obtuse.  The  interspaces  are  frequently  effaced,  ur  fuller 
than  on  the  eorresimuiling  side.  The  nipple  is  displaced  outward. 
The  ,seupula  of  the  allected  side  is  also  displaced  outward;  hence  the 
distance  from  it  to  the  spine  is  greater  than  on  the  opposite  side,  (See 
Fig.  91.) 

The  movements  may  be  increased  if  the  enlargement  is  due  to  an 
increase  of  iiormiil  contents  of  the  Uinn  as  in  compensatory  emphysema 
or  decreased  if  the  cause  is  abnormal  iia  air  or  lliiid  of  the  pleural  snc\ 

rio.  ni 


9rK 


— •—'ass 


Unilnlvrul  otiliirapnivnt  of  chc.it  (right  side)  urlilidully  pr'Kluccii  liy  iuj(>('<iiiii  nir  into 
tJin  ritthl  pl.-ural  ™viiy.  I 'iil.fulc-ii  lli.i-:  ciiirlliir  lii>(-jrv  idji-i'lion,  nrnkrix  liiw:  ouljinc 
aft^r  iii[^i1r-ral<<  iliHit'tiOim.  Ilijlh^il  liiii-:  iiliMjih^  hUi-t  ■'Xlrrrii4-  fliMtriition,  KiHiiniH  nt 
boilom  of  verticil)  liuc  inHicuO-  ihi-  ant<T(iii'>-l"riiir  dinmi'O'r:  niritm  h(irii»jiit»l  line.  irLUiif- 
vfira*  iHiiiildlnninlcr:  rcniaiiiiiiK  Itxurr'*,  rl)tl<t  nitil  U'fl  wniieirouiufiTcnces.    (Geo.) 


Unilateral  Cimtrartimi  or  lUmiiiullmi  in  Srzf. — The  (ilTeeted  sitle 
look^  Hat  before  iiiiil  behind,  the  .-iritiTior  or  the  ]>oslerior  jjortioii, 
or  both,  hcint;  depressed.  The  scniicireumt'erencc  is  lessened,  as  is 
the  diameter  tliroiif;li  tin-  niijjili-  or  any  other  fixed  point.  The  costal 
angles  are  sharper.  The  ribs  are  cleiser  loji'-llier,  iiiid  nuiy  jdinosl  over- 
lap. The  interspaces  are  IrsM'ned  in  width  iind  nmy  lie  drawn  in.  The 
moccmcnt  of  the  siile  is  le.v-rrieil.  .\ri\  diuiiinition  of  confiMiIs  will 
cause  diminution  of  the  atl'eetcd  side.  I  iiilatcra!  i-nntrjietlori  is  most 
frequently  seen  in  ea^s  of  chronic  jjlenrisy  and  of  fibroid  |ihtliisis.  l! 
may  occur  from  obstruction  or  compression  of  the  hromlii  of  llmt  side. 

'  OTAL  (.'UANcEs  IX  Si7.K  AM)  ,Sri\  I'K. — Eiihirp'tticnts  and  iliininutions 
■»*n  in  liK-alized  areas. 


cExwKML  Of  Memos 
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■f  the  heart  aod 
■  be  oowdend 
A 
of  the  chest 
tcBib  to  point 
at  the  Ever  or 


Uoilaieral  trUBrtna  o(  «lK«t.  oooaeqiMnt  upoB  (inho>M  of  the  Mt  Ivnc.  in  •  lirl.  itid 
fOWtan  ytan.  Tlir  llt[nre*  ladtcalc  uilcfopasunar  >nd  nrnoaraaB  diaBwten  uul  Mmi- 
ekcuaifFTFitcca  uf  ri^t  aad  U(t  lull  uf  Uw  <4Mai.    tCae-) 

Lomi  Conlraetitm. — ITiis  may  be  seen  either  at  the  apex  or  at  tie 
hasfr  of  the  lung.  At  the  ajjcx  it  is  st-cn  iilx>\'c  and  below  (he  d«viole. 
The  iiittTspmi^  «rv  amiken  and  the  rihs  depressed.  The  term  flattening 
is  appHed  to  this  tondition,  whicb  nuiy  be  mutv  rrudily  seen  when 
lookeii  lit  frnm  iH'tiind,  dnwnwani.  Flattening  may  also  occur  either 
in  the  lateral  or  in  the  |j<i~t<-ni)r  region  fit  the  has*-,  'Ilie  phvMOJlI  con- 
•ditioii  <'iiiJ.siiiK  Ii«-.il  ((Hitraetion  U  the  same  as  that  causing  unilatcml 
or  general  eiiniriK'tion,  or  diminutiuii  in  siae  of  the  structuns  within. 
Thi^i  is  notably  wen  in  tuberculosis.  Local  pleurisy,  with  urganiwtion 
jintl  I'orilnietion  of  the  infliinimatnry  exudate,  may  also  eau.se  dimtnutiou 
of  the  amount  of  air.  or  diinltuitioti  of  the  eonleiils,  from  trompPi-Niion 
of  the  iuljareiit  hiiig  .strnciiire.  In  local  coniractions  movenient  of  the 
I»iirt  i^  !,'•■( ii.-r;dly  diinirii-^lird. 

The  Movements  of  the  Chest.  The  frequeiiej-.  the  rhythm,  the  type, 
and  the  ihannier  of  tin-  rr^|iiriiii()n*,  the  degree  of  expansion,  and 
the  so-c:dlcd  diiiphrii^'in  |dii-ti(ime]i(>ii  are  studied. 

The  Movements  in  Health.  -A  lonipleie  resjiiratory  act  consists 
of  two  evcnls.  inspirittiori  and  e\iiimlioii;  inspiration  being  iicti^'C 
and  ex])iraliori  pa.ssive.  The  latter  is  a  trifle  longer  than  the  former, 
as  may  be  illustrated  by  the  following  proportion — Inspiration  :  Expire- 
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ttOD  : :  5 :6.  A  puus*.-  Follows  Ihv  avt  of  cxpiratiun.  In  inspirHtion,  as  the 
luiiR  expands  with  air.  the  rhest  increases  in  circumference  and  in  length. 
Tlif  degrfe  vj  rxpamiim  varies. 

The  Frequency  and.  Cliaraeter  of  ikc  Movements  in  /Tpa&fi.— These 
vary  in  the  two  sexes.  In  a  lieullliy  male  udult  the  rt^pirations  lire 
from  16  to  24  in  the  minute.  In  the  female  they  may  be  20  to  22. 
In  children  tlie  frequency  of  res[>irjttioii  is  much  greater.  In  those 
under  one  year  it  is  44  [kt  minute ;  at  five  years  it  is  2t).  The  respirations 
are  increased  in  freciuency  in  the  standing  position,  during  bodily 
exertion,  with  increased  temperature  of  the  air,  and  during  digestion. 
They  are  lessened  in  the  horizontal  position.  The  hand  placet!  on  the 
epigastrium  facilitates  counting  tliv  respirations. 

Normal  Types  of  Brtiathing.^Two  types  of  normal  resjiiration  are 
recognized.  In  the  uMi'minid  or  lUaithrdgmntir  type,  seen  in  male 
adults  during  quiet  breathing,  the  movements  of  the  chest  are  more 
marked  in  the  lower  half  of  the  thorax  anil  the  upper  abdomen.  The 
costal  t>r  iijipcr  tlwracic  type  of  brcnthing  is  seen  in  women,  in  whom 
the  upper  half  of  the  chest  moves  more  actively.  The  ahilomi.niil  ti/pe 
also  occurs  most  frequently  in  chiklren.  It  is  the  typi"  of  breathing  in 
both  sexes  during  sleep  and  is  observed  during  deep  respiration. 

The  Movement  o[  the  Ctiest  In  Disease. — In  disease  as  in  health  the 
type,  character,  rale  aii<l  rh\lhni  of  rc^|iiration,  the  degree  of  expansion 
and  Lilten's  phenomenon  are  observed. 

The  Types  of  lienpiration  in  Disease. — Any  of  the  normal  tji>e3 
of  respiration  may  predominate  nbnorniiilly  or  may  be  iibnormally 
increased. 

Aliniirmiil  cristiii  hri'iilhintj  may  he  caused  by  edema  or  iiiHanunation 
of  the  lower  lobes  of  the  lungs;  double  pleurisy  with  elTiision;  diseases 
of  the  bony  thorax;  painful  aU'eetions  of  the  soft  parts  of  the  lower 
thorax  or  upper  alxlomeii;  paralysis  of  the  diapliragin;  pressure  on  the 
diaphragm  from  ascites,  tympiinites,  i>r  fmm  abduminal  tumors  or 
Knlargenie[it.s;  diseases  below  the  diapliragin,  nucii  as  peritonitis;  iiikl 
by  emphysema,  and  hysteria. 

Ahnomuit  nhilnmiruil  hrfiilhing  may  occur  in  pleuri.sy,  pleurodynia, 
fracture  of  a  rib,  ealcifieatiiui  of  the  nistal  csirtilages,  sclerodernui  of 
the  chest  wall,  ossifying  myositis,  and  paralysis  or  spasm  of  the  niiiM'les 
of  inspiration. 

TiiK  I{K.si>iu\Toitv  li.viK  IN  DwiMTJK. — The  rate  <)f  the  movements  is 
increiKi^  in  nearly  all  forms  of  dyspnea.  Slowing  of  the  respiratory 
rate,  oligopnea  takes  phu^i-  in  conditions  nf  stupor  iinil  of  coma.  (.See 
Pys]>nea.) 

AI-T>;R.I.TI0NS    IX  TIII';    ('lIAHACrKlt    and    UiHTIIM    UI-    UKSL-limiO\,— 

Tlie  norma]  ratio  may  hedi>turbt-d  hy  an  increase  in  the  length  of  either 
inspiration  or  expiration,  or  an  irregularity  of  the  time  an<l  rliytlim. 

Inspiration  Inrrr'W'l.— Tin-  duration  of  inspiratinn  is  increased 
when  there  is  an  obstruiliun  in  Ibe  tnnln-n  iir  larynx.  It  i^  aecoiii- 
paaied  by  increased  expansion   of  the  upjicr  chest,  which  is  usually 
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n»S(ici«tc<l  with  retrartJoii  of  tlit'  suft  parts  of  tlie  thorax,  (Specially 
»t  tin-  base.  The  charHCtcr  of  the  brcathiiiR  in  such  a  fuse  if  the 
iiliclnictiori  in  in  tlie  hirynj;  is  a  pfculinr  wlii<itliii^,  scpeet'hy,  op  -■•hrill 
soiiml  (stridiiloiis  respiration). 

Eriiinitliiu.  I'niUiiiijrd.—hi  ciises  nf  astlima,  rhninic  bronchitis.  »r>d 
cinpliyscnm  tliu  expiration  is  proionned.  and  the  muscles  of  expiration 
arc  .seen  to  be  liriJiijfht  into  full  action, 

Sk-dvriius  brmlhhig,  srmniij:,  is  seen  often  in  the  unconsciousness 
of  apoplcctif,  nreniie.  or  diabetic  coma  and  of  narcotic  jioi-soning; 
also  in  paralysis  of  the  palate  and  in  cases  of  un]Hrjf;ed  faudnl  or 
pharyngeal  tonsiU,  The  jirolongcd  expiratory  sounds  arise  from  the 
vibratiims  of  the  relaxed  soft  palate, 

hrrfiiilnr  /yrcfiMJHp.— Irregularities  in  the  respiratory  forw  and 
ill  the  intervals  sejtarating  the  respiratory  cycle  are  seen  in  numerous 
conditions. 

I.  Sighing. — A  slow  and  deep  inspiration  followed  by  a  rapid  and 
forced  expiration,  the  pause  iTitervcning  between  the  siyh  and  the 
imrinid  rlntlnn  beinj;  of  normal  occurrence,  becomes  abnormal  if 
frc<juent  and  prunouneed.  It  is  »feii  in  the  hysterical  and  hypo- 
chondriaial  and  in  conditions  of  low  blood  pressure  as  hemorrhage 
or  r«li[ick  as  a  physiolo^dcal  elYurl  to  mure  fully  oxyijenate  the  blood. 
It  i^  seen  i|uili-  commonly  in  tj  plmiil  fever  and  dilatation  of  the  heart, 
more  ran-lj   in  cerebral  and  ineninijciil  disease. 

'J,  Jrrky  or  Cttlchii  lies]'iration.--.\  spasmwhc  jcrkinjiof  expiration  or 
inspiration,  or  both,  amy  occur  in  pleurndynia,  fractured  rib,  libniiou$ 
pleurisy,  anil  sometimes  in  asthma,  hydrophobia,  and  hysteria. 

;i.  liint'.i  i(ir  Mi-iiiiigiitl)  Hispirulioii. — In  this  type  of  respiration 
cijummii  ill  cerebral  meningitis  ihcrt*  arc  regular,  iRi'tisioiudly  irregular, 
piMise^  ill  the  lircHthiiii;  lasting  for  a  few  seconds  to  a  half-minute. 

I.  ('lir(iiir'Sti'l,i:i  /^jt/n'm/i'im.— The  re.spirations  arc  carrieil  OH  by  an 
aUernation  of  pmiM's  in  resjtiration  (.period  of  apnea)  and  of  periodsof 
inodilicd  lirciitliing  (|>eriod  nf  dy>pnea'i.  The  h-spiratory  |)ause  may  Ia.it 
for  Uii  iilv-li\e  lo  flirty  seconds,  fullowed  at  first  by  shallow  slow  respira- 
tion i\lncli  gradiiidiv  giilhcr  rapidity  and  depth  imiil  the  acme  Is  attained, 
wlirii  they  gradnnlix  dnTea>e  until  thr  [H-riod  of  apnea  is  ntluincd. 
.SonictiuHs  conviousnes^  is  lost  diiriiif;  the  (lause.  and  often  the  pupils 
an-  rout  rail  111  and  iiiiiclivc  ami  the  pulx-riite  .-Joweil.  When  ihervspi* 
nilioii-  beni"  ihc  pupils  ililaiv,  i-oii>cioiisncss  returns,  and  ihc  pulse 
is  nciilcratcd.  This  ly)H-  »tf  breathing  usually  indicaie^  grave  cardiac, 
n-nal.  or  (■(■n-bral  diM-sse.  e>iKviall>  in  arteriosclerotic  iiidividtiaU. 
Medieiual  d>>M".i>f  miTi'hiur  may  iutt-nsify  the  phenomena  or  even  bring 
if  nil. 

\l  l^.tUTHlN-*  l\  THi:  OmiHI:!'.  OV  liKMnR\T\)RV  ExPASSION. — The.se 
■nay  be  iP  bilaleral.  i2>  tinilNleral.  «tr  ^^t^  local. 

I.  ItiliihTitl  t'hiju^f*  in  M'^trntrntj'.^ tncrroffd  expansion  occurs 
li4trinnll>  after  eveni'.*-  (vr  menial  rxdteiiient,  and  is  often  m-vu  in 
loslorin  and  in  sxim-  forms  of  ilx^imca. 
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Diminished  expansion  may  l>c  a  part  of  a  condition  of  gt-ncra! 
muscular  weaknes*,  ur  it  may  ln^  iliie  to  jiftnilvMs  nr  spasm  of  the 
respiratury  miis<'lps,  to  obstruction  of  tlu'  upper  jiir  passages  or  to 
emphysema;  it  may  lie  eaused  ljy  an  effort  Tn  limit  tlie  pain  of  pleurisy, 
pleurodynia,  or  fractured  rib. 

Inspiratory  retraction  of  the  Iow*r  ribs  is  found  at  times  in  emphy- 
sema, ossificatiim  of  the  costal  eurtilnges,  imd  visceropliisi.s. 

'1.  Vnilalrral  Chiiniif-t  in  Miiermrnlx. —  hicrroied  unihttriil  vinvevimt 
is  Sfcti  when  the  Uuin  of  one  Hiile  i-^  Jielint;  viKoroiisly  lo  ciiiiipcn.siite 
for  the  other  hmg  which  is  disahleil  by  disease.  The  whole  side  moves 
more  rapidly  and  vipiroiisly.  'I'liv  inerciised  movement  is  ossoi'iatcil 
with  enlurgcmcnt  of  the  affected  siiie  and  hyfierresonancc  nn  percussion. 
Dimininhfil  iiiiittitfml  niDrrnifiil  niTurs  lieciinse  inovenieiit  is  inhibited 
on  account  of  the  pain  of  pleurisy  or  interci>stal  inuMular  rheumatism 
or  fracture  of  the  ribs;  because  less  air  enters  the  luii>:  as  in  occlusion 
of  a  bronchus  by  a  forci^tn  body  or  by  the  pressure  of  an  aneurism  or 
mediastinal  tumor;  bccau.se  there  i.s  less  air  space  on  account  of  con- 
solidntion,  as  in  pneumonia  or  pleurisy  ;  or  liccunsc  of  CDrnprcssion  of 
the  lung  from  air  or  fluid  in  the  pleura  or  by  adhesion  of  the  pleura. 

3.  Liiciil  l)iiniiiiitiiiTi  iij  flir  lir.iiiiriilDn/  Miirt'ii'i'iil  nr  Drfivinil 
Expansion. — It  occurs  under  the  same  conrlitions,  tubcrculof^is  (infil- 
tration or  cavity),  local  pleurisy,  i-tc,  as  produce  fluttcneci  and  local 
contractions,  and  for  the  same  reason. 


LiOrii'3  ili:i|>hrjmrii  jtlirrtonifrtoii. 


I.itten's  Diaphh.^(;m  PHV.voMK.N'n.v.^In  persons  who.se  chest  walls 
are  not  too  thick  the  movements  of  the  diaphraiim  lire  Indicated  nn 
the  surface  of  the  client  In'  the  rise  and  fall  i>f  a  .-hadinvy  line.  The 
patient  must  lie  on  bis  back  with  liis  fmr  turned  away  from  the  light 
and  wnth  the  head  slitrbtly  elevated.  The  lij-ht  should  fall  from  the 
head  or  foot  of  the  bed.  The  nbser\er  s(nnd^  a  di.stiiiirc  nf  three  or 
four  feet  away,  with  his  back  to  the  light,  scanning  the  chest  at  an  angle 
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of  ubutit  45  ilegre«s.  In  the  art  of  inspiration  a  horizontal  shadow  or 
undulation  is  seen  to  start  on  nthcr  sidi'  about  the  »lxtli  intt^rspnre  and 
to  pass  <lurinK  inspiration  domiward  over  a  distance  of  two  or  more 
intcrsjiaccs,  €Von  to  the  mnr^n  of  tlw  rib*.  In  expiration  the  sha«low 
bt'ginft  Mm\  and  moves  upward  to  the  start iiig-point,  By  this 
phenomenon  the  volume  or  vital  capacity  of  the  lungs  can  be 
estimated.  In  ncM'mal  imlividiiaU  tlte  shadow  fliould  move  more 
tlian  6  cm. 

Thf  Ckange  in  I.Htcn'n  I'lu-nomrnon. — Absence  of  the  phenomenon 
is  noted:  *hcn  the  i>!etu-al  «i\-ity  cnuiains  fluid  or  air.  aixt  when  it  i* 
obi i lent tw)  by  ndhit<ion.«;  in  pneumonia  of  the  lower  lobe;  in  emphysema 
of  tlie  luii^:  utul  in  iiitratjiornt^^e  tumors  low  down  in  the  chr^t.  Tumors 
or  thiid  aeeumulations  below  the  diaphragm  do  not  lessen  the  phe- 
nomenon. With  li-swMiiiis  of  the  extent  of  movenM-nt  the  re^piniiory 
eaiHieity  (?<  diminished  and  tubemiloeus  may  be  suspected.  Limitatioa 
of  the  exetir^on  of  the  diaphrajim  at  one  of  the  earliest  signs  of  tuber- 
miosis.  Tliis  )imit<-<l  excursion  can  be  detecti-d  in  proper  subjects 
by  Ijiten's  method,  nlthouj^h  it  must  be  remembered  that  general 
debilii\'  ami  emphysema  lessen  the  e\cur*ioii  on  Iwth  sides.  In  splenic 
and  Itcpatic  onlargt-UH-nts  the  normal  shadow  persists,  but  in  a  large 
iMlleetion  of  ascitic  fluid  it  ma>'  be  detected  nHth  difliculiy  or  may  be 
absent . 

Thoracometrjr,  Cjrtoroetrr,  Spinuneti;,  Pneumatometrr,  uid 
Stethoffraphy.  'Hie  ivmiIi  obtainn)  by  inspcctiiw  can  be  confirmed  by 
.vrtMUi  inj-tninicnts  of  pn-ctsion. 

Tbotacomfttrr  «  Mensuratioa.  By  thi>  ntram  tb«  fixt  and  the  decree 
of  c\)>ansion  i4  (be  clwx  arc  asci-rtainevl  atMl  the  circumfe7enc«  and 
diaiwtet  of  tlw  <'licst  are  tletermimxi. 

The  itiameier  of  ttie  thora\  is  measured  by  means  of  caliper 
»Mmi«isscs.  11(0  jiMTapi-  antcix^iit»sterit*r  diameter,  t^i  a  lex-el  wth 
the  iiipiJe  anttTitirlv  aiui  without  the  in#fttnn  of  the  9e\-cnth  rib 
(nisleriorij ,  is  l!'  <tn.  in  nten  and  IT  cm.  in  votoen.  The  Iransverw 
dianh-ter  at  the  hi!;hi-st  )XMnt  in  the  axilla  U  '2S  cm.  in  males.  The 
avTTHip'  cinumfefOKV   irf   (he  dtest    in   men  is  S5  cm.:    in  women 

The  rvafinUi'ry  njjvh'Ufi  is  t-^^timaieil  b>-  measurinc  the  ctrcumferenre 
of  th*'  ctwfl  at  the  ti-\rl  v>f  the  nipple  It  is  seetireil  by  taking  the 
tiie«sun-(uc»t  at  the  cm)  i<i  t>Mupleic  e\)Hn>ti.in  and  a^ain  at  the  end 
of  ciwuplctc  inspiration.  In  hctlth  the  iliffereDoe  betaem  the  two 
nieaMircmoni?.  sh.'iil.l  K'(r\'m.*>io  10  cm.  -t.>4  ia>-be*i.  The rxpaosioo 
i*  lew  in  won>c»  IVlicietu'j  ■•f  cht'>t  evi^ansk^n  not  otUy  indicates  the 
prv^-mv  of  a  l.«cal  niiirbjil  jtowss  nt>'tal4>  incipient  iiibcreuloas), 
Itnt  it  alM^  ittiticates  lack  oJ  stn-iurth  atnl  i^i  musoilar  dexTlopineBt, 
)il»v>it4v>»:»i-»l  railMT  llwn  p\\>ii-al  .Ictiv-wix-ics.  and  b  «o  unerring 
jniiilc  to  the  nrt>l  of  Tx^piratt^rx  ^j  mruksi>c>. 

C^ncmvliT.  'I'^is  »•*  lb*-  .len-rmii\*tion  of  the  shape  <rf  the  dwst. 
lU   ibis  uii>ait.s  dirt<fviKv>  in  tbr  s-Ii-v^  "-^  in  iSr  mox-etneots  of  tbe 
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two  sides  arc  made  manifest.  An  easy  and  simple  method  is  to  take 
two  flexible  lead  strips.  One  strip  is  moulded  to  fit  the  anterior  surface 
of  one  side  of  the  chest,  tlie  otluT  strip  the  posterior  surface,  the  two 
pieces  meeting  at  the  midaxiilary  line.  The  esceas  of  the  strips  which 
may  reach  past  the  midline  is  bcnl  shar])ly  bacJi  sn  that  each  piece 
extends  only  from  the  midHnc  to  the  midaxilla.  The  two  pieces  are 
then  remove*!  and  the  outlines  trni-ed  on  a  piece  of  paper.  ,\  similar 
procedure  is  carric<l  out  on  the  opposite  side. 

SpirometTT. — The  ohjV<.'t  of  spinimetry  is  to  ascertain  the  respiratory 
capacity  of  the  lungs  by  means  of  a  specific  inslruinenl,  the  spiriiinetcr. 
The  average  lung  capacity  {the  amount  of  air  cxhak'ti  after  a  full 
inspiration)  is  325  cubic  inches  for  e«ch  inch  of  height;  23.19  c.c. 
for  each  centimeter  (Otis), 

pDeumatometry. — This  consists  of  mensuriiiK  by  a  special  instnmient 
the  force  of  expirattoit  and  inspiration.  The  method  is  of  very  little 
diagnostic  value. 

Fia.  64 


Stethoeiftphy. — This  is  the  graphic  metlxHl  nf  reiunling  movements 
of  the  rhest  during  rcspiratitm. 

Palpation  of  the  Chest.— I'ulpiition  in  iliscjiso  nf  ihf  luug  and  iileimi 
is  employed  (1)  to  <'iiiifirm  the  results  obtained  by  inspect  ion,  men- 
suration, and  cyrtomctry  as  to  the  .sine,  form,  and  movements  of  the 
chest;  (2)  to  elicit  ternli-rncss;  (3l  to  deterruinc  the  resistiince  of  the 
chest  wall  and  of  tumor-;  (41  to  distinguish  tlu'  vibration  imKluced 
by  the  voice  (vocal  fremitus),  by  bniuchiiil  rhotu-hi  Irhonchiil  fremitus), 
and  by  pleural  friction  (friction  fremitus) ;  and  (.1)  to  detect  tin-  Huctua- 
tion  caused  by  fluid  and  the  siicciission  due  to  the  presence  of  both 
fluid  and  air. 

Method. — The  surface  should  be  bnrtil,  althougli  the  freiriitus  can 
be  detected  through  ii  thin  layer  (if  linen  nr  gaiii^e.  To  estimate  the 
dcgrcv  of  expansion  and  to  detect  the  freuiiliis  in  frimt.  it  is  often  well 


e  tlius  transmit t<.-<l   trHiisvcrsi'l.v  through   the  lung   tissue;   this  is 
irtJcularly  marktnt  at  the  risht  apc\  where  the  fremitus  is  greater 
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Via.  96 


TmIiiiic  tilt  vucol  Ireniitus  witli  Uic  rdei  of  [bo  hiind, 

FiQ.  gr? 


lan  in  iiny  otlit-r  norlian  of  tiie  chest.     It  is  stronger  in  persons  with 
)ep,  tow-pitched  voices,  the  vihrution^  nut  ln-irig  sn  rupid,  and  Is 
30 
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more  dbitinct  therefore  in  males  than  in  females.  It  b  fdt  more 
distinctly  in  persons  with  lhin  chest  wall  uikI  is  greater  between  tlie 
scapiile.  Fremitus  h  leeakcr  in  people  with  tJiick  chest  walls  and  large 
iniuiUDnry  ^lunds  which  interfere  with  the  transmission  of  fremitus. 
The  fremitus  is  not  distinct  in  children  because  the  vibrations  arc  too 
rapid. 

Vocal  Fremitus  in*  Disease.— The  \-oo«I  fremittis  may  be  incrca^xt, 
diminished,  or  absent.  To  obtain  fremitus  it  is  neccssarj-  to  have  a 
sufiicicntly  resonant  voice,  iMluious  bronchi,  and  relatively  free  tmn^ 
mission  from  the  lungs  to  the  chest  wall. 

tnerfiiXfd  Vocal  Fremilnj. — Mhnttions  are  transJuilTed  to  the  hand 
with  greater  force  by  a  solidifi«'d  lung  than  by  one  containing  air. 
Fremitus  is  increased  consequently  in  pneum<mia,  tuberculosis,  hemor* 
rhagic  infarct,  and  tuuiur.     The  fremitus,  lH)we\'cr,  may  be   sbsent 


ill  the  rur^'  «-n,M-s  o(  pncnnionia  in  which  the  targe  tubes  are  occluded 
by  cxutlato.  ^V'lnitu■*  \^  iiU'n'a.Mi!  when  the  lung  is  compressed  abo%T 
n  plctiriti.-  cxndnlc.  It  i>  al«i>  incrca^od  over  a  ea\-ity,  which  acts  as 
a  rrwiiiiiliir. 

Ihininiflitri  \',<,\il  /'r."(i/n*.— Anything  imcrveiiins  between  the 
limg  and  iW  ,*nrf«iv  of  the  chest  and  interfering  with  the  conduction 
of  the  vibrations  il!n)itii>hes  tin-  frvinilns.  Tlie  fremitus  thcTcfore  15 
dimini>)ie>l  .ncr  a  thicLcixil  pleura  ami  over  a  thin  la\cr  of  pleural 
rtlusion.  The  fnniiiiis  is  aUn  Icv^-inii  «licn  on  account  of  diminutiou 
in  the  ealilH-r  of  ihc  hnmchi  tltc  tvlumns  of  air  in  ihem  are  smaller, 
as  in  broiH-hilis.  in  emph>>eiHa.  and  in  aMhwa.  The  hvmtttis  is  ksse 
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over  cavities  filled  with  fluid  nnd  over  a  lung  whose  bronchus  is  partially 
occluded. 

Absent  Vocal  Fremitus. — The  vocal  fremitus  ia  absent  when  the 
columns  of  iiir  arc  entirely  ubsIrLictcil  by  nci'lu^itui  nf  tlit*  bronclms, 
as  by  the  extrrna!  pressure  of  a  turiior.  aiicurisni.  or  cnliirncd  tflnnds, 
and  when  tlir  pleura  eniitjiiiif  iilr  or  fhiid,  ciiusiiiK  interference  with 
the  \-ibrations  U''g-  "*'^J-  "^  i"  pneumothorax.  Iiydrothorax.  pyothorax, 
and  hemotliorax.  Wlien  llie  pteiirn  is  greatly  thickened,  llie  fremitus 
is  absent. 

BroQchi&l  Piemitus. — Tlie  \'ibratifins  prfidnced  by  the  passage  of 
air  through  mucus  or  fluid  in  the  bronchial  tubes  may  be  transmitted 
to  the  hand  when  it  is  laid  on  thi-  surface  of  the  chest,  anil  constitute 
the  rhimrhiil  or  hmtirlilnl  fri-iiiilii.f.  'V\w\  are  felt  linring  inspiration 
in  bronchitis  and  asthma.  In  phthisis,  air  parsing  through  fluid  in 
a  cavity  nmy  produce  vibrution.^  over  n  Incaliwd  area.  In  children 
with  bronchitis,  rhonchi  arc  distinct,  luid  are  often  the  source  of  much 
ninrm  U>  parents. 

Fiiction  Fremitus.— A  rubbing  vibriition  which  is  tritnsDiitted  to  the 
hand  and  which  occurs  synchronously  with  respiration  or  with  the  Iieart- 
bcat  is  known  as  a  friction  fremitus.  Bronchial  fremitus  is  influenced 
by  rough  and  by  breathing,  a  friction  fremitus  is  not. 

Flactuatlon. — Tliis  may  be  detecti-d  by  palpation  in  some  eiises  of 
effusion,  |)articularh'  if  the  interc-oslal  spaces  are  swollen  and  tense, 
and  in  the  ease  of  an  eminrnia  fibout  to  poinl. 

Sptashinc  or  Succussion.— When  both  air  and  fluid  are  jirescnt  In 
the  pleural  cavity,  or  in  u  large  inilnionary  cavity  sltuuted  close  to  the 
thoracic  wall — on  shaking  the  chest  the  motion  of  the  liquid  may  be 
felt  by  the  palpiilirig  hand. 

PercmsiOD  in  Diseases  of  tbe  Lungs  and  Pleura.  Tercu^sinn  is 
emjilo\ed  in  diaease  (I)  to  elicit  abnormal  .sounds,  and  (2j  to  define 
boundaries. 

Modifications  of  the  Sounds  in  Health.— Tlie  degree  of  dearTiess  or  reso- 
iniiice  difTers  in  \iirioiis  parts  df  thi'  lliortix.  It  is  ])urcr  in  (lie  iipijcr 
axillary  region,  at  the  angle  of  the  scapula,  and  on  the  anlcrior  surface 
of  the  chest,  in  the  sceon<l  iulcrf.pai-e.  ll  i.^  siightlv  higher  in  pilch  at 
the  right  apes  than  at  the  left.  It  has  a  tympanitic  quality  between 
and  over  the  eternal  ends  of  the  clavicle  and  at  the  h-Ft  ba.se.  It  is 
modified  by  the  condition  of  the  chest  wall.  Thick  cliesi  walls,  aceumu- 
hitions  of  fat,  the  niauiniary  gland,  and  the  M-apulir  impair  l!ie  resonance 
and  necessitate  deep  percussion  to  bring  oul  the  true  sounds.  In  persons 
with  thin  che.st  walls  the  resonance  Is  clear  and  more  pronounced. 
The  percu.ssion  note  is  also  modilicd  b.\  Ihe  ehisticiiy  of  the  chest  walls. 
In  tlie  aged,  because  of  rigid  chest  walls,  it  is  less  clear.  In  children 
in  whom  the  che&t  waits  are  elii.ntic  the  resonance  i^  tnui'h  fuller  or 
clearer.  The  sounds  thcrefcire  vary,  within  certain  limits,  in  iHrt'crent 
individuals  with  jicrfedly  healthy,  normal  chests.  .Moreover,  a  sound 
normal  in  one  part  of  the  chest  may  in  another  part  indicate  disease. 
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I'ciniHsion  sniinds  have  consequently  no  absolute  value;  their 
Kiltiiint-ance  d(i]H.'i)ils  uimii  the  hidividunl  and  upon  the  part  of  the 
cht'st  cxiiiiiiiioii.  The  student  should  learn  from  the  outset  to  compare 
the  sonnds  dcvelupcd  hy  piTfUssiuu  of  syniuictrical  portions  of  the 
chest  and  thus  determine  the  normal  for  the  individual. 
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tlif  thoracic  resonance.     An  elliision  eleviite  the  lower  limit  of  thoracic 
resonance  in  sittini;  nr  ^liuuHng  postures. 

AbDormal  Percussion  Sounds. — Tlie  pi-reussioii  sound  elicited  in  dis- 
ease  may  be  la)  higher  pitched  than  normal,  (t)  clearer  than  normal, 
or  (r)  of  a  iliffnrnt  chnriirii-r  from  llu-  normal  sointd.  To  the  fir.'it  group 
belong  dimininhcd  or  imjmired  resonance,  diilness,  and  flntnesx;  to  the 
Secoiul,  hupiTreniirtinier  ami  ti/mitiiiip;  and  to  the  third,  am-phonc 
Teaonancv,  the  cTarl:rd-pol  .luiind,  Williams'  travliral  Imic,  the  lit'll  or 
anril  Mntnd,  Wintrich's  phfumiinK'n .  intnTUi'te.d  Wintrich'a  phnioweiwn, 
Frinircich's  phcnvmemm,  Grrhndt's  phenomcmm,  and  Bicrvwr'a  phe- 
mimenon. 

It  may  be  siiid  in  general  that  when  t\  jierciission  soimd  is  produced 
which  varies  from  the  normal  resonant  lone,  it  indicates  jiii  abnormal 
physical  condition.  lu  percussing  the  chest,  however,  exactly  eorre- 
sponding  portions  of  the  two  sides  must  be  compared.  Both  liuht  and 
deep  percussion  should  he  employed  over  ever\'  part  of  the  lung. 

Change  in  tone  may  be  (1)  bilateral;  (2)  nniluteral;  or  (3)  loval. 

Dlminisued  oii  iMi'.^iREn  Hkhonance. — The  normal  tone  or  reson- 
ance is  impain-d.  or  mulRed  in  cases  of  bepnniTig  solidification  of  the 
lung,  in  slight  thickening  of  the  pleura,  and  in  small  pleural  effusions 
which  overlap  the  lung  as  u  thin  hiyer.  It  is  the  first  change  toward 
duhiess.  It  is  particularly  nnteil  in  the  early  stages  of  phthisis,  when 
the  lung  usually  is  the  seat  of  small  areas  of  tuberculous  infiltration 
at  the  apex. 

DULXE.S.S. — The  dull  note  signifies  a  relatively  small  amount  of  air 
in  proportion  to  solid  structure,  the  extent  and  the  degree  of  duhiess 
depeniling  npuri  the  |ir(i[niriioii  nf  solid  lo  air-containing  material. 
Moderate  duhiess  is  seen  in  moderate  tuberculous  infiltration  of  the 
lung,  and  in  small  patches  of  catarrhal  pneumonia,  in  pulmonary  con- 
gestion and  edema,  in  phthisis,  in  condensation  of  the  lung  from  pres- 
sure, in  carcinomatous  infiltration,  in  atelectasis,  in  the  presence  within 
the  pleural  sac  of  serum,  pus.  or  l\mph  not  sufficient  to  cause  flatness 
and  in  the  intraseapular  region  over  enlarged  bronchial  glands,  a 
mediastinal  tumor  or  aneurism. 

Flatness, — Absolute  or  eompl<?te  dulne.ss,  flatness,  occurs  when 
air  is  completely  absent,  as  in  the  .stage  of  lie[mtization  of  acute  pneu- 
monia, in  hemorrhagic  infarction,  in  the  solidifications  of  phthisis,  in 
interstitial  pneumonia,  in  carcinomii  of  the  lung,  in  ])uImonury  abscess, 
in  filled  phthisical  cavities  or  eircuinscribe<i  gangrene,  in  condensation 
from  pressure — by  pleurisy  with  large  elfusiou,  in  empyema,  in  a  large 
hydrothorax,  in  great  thickening  of  the  pleura,  imd  in  solid  tumors. 

IlYPEKRESoN.v.VfE. — Wlicn  the  resonance  is  iricreaseil,  the  somid  is 
abnormally  clear.  If  it  is  I'liller  anrE  clearer  than  in  health,  without  the 
characteristics  of  the  tympanitic  note,  it  is  known  as  hyperresonance  or 
cinggerated  resonance.  The  j)liy3ieid  condition  that  causes  exaggerated 
or  h\7KTresonanec  is  increase  in  the  amcjunt  of  air.  This  increased 
amount  of   air   may   be   general,   uniiiUtral   or  b'val.     When   general 
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(Atlotera/)  it  jcives  the  chancterUlk  sound  heard  in  emph\'senui.  A 
lik<-  iixTt.-a.vr  in  nr:«oiuii>ci(-  iiir\'  Im-  prrM>nt  in  acute  miliar}'  tuberculosis. 
Vnilaleral  increase  in  resonance  occurs  when  there  is  an  inrreased 
amount  of  nir  in  r>iie  lung  on  aoouut  of  coiupi'nsatori,-  cnlargi-mcnt 
(vicarious  or  o>Dipen^tor\-  emphysciaa),  or  on  account  of  an  increase 
of  air  in  the  pleura.  Local  increase  of  re»oi)ai(c«  occurs  when  a  local 
area  of  the  lung  is  acting;  in  a  oompeitsatorA-  manner.  Tbb  is  seen 
in  cases  of  phthisis  in  which  the  alve^tli  or  h^iulrs  .tumiundiiig  small 
arras  of  onsoltdntion  are  grratly  distended.  The  exaggerated  note 
may  aid  in  the  recognition  of  a  deep  solidified  area.  Skodiae  retort' 
an«e.  a  <'1i-Ar,  higli-pit<'hvd  percussion  note,  is  obtained  over  a  portion 
of  the  lung  above  the  line  of  pleural  effuwon.  and  above  the  line  of 
suliiitfication  in  pneumonia,  lieitig  due  to  relaxation  of  the  lung  tissue. 

Ttmpaxv  IX  Disease.— T\*mi«iiiy  signifies  that  air  b  confined  in 
a  large  space  (cavity)  or  that  there  is  an  excess  of  air  in  many  sacs 
(emphysema).  A  tympanitic  sound  from  the  chest  occurs:  (1)  bilaUr- 
ttUy,  in  cases  of  inarke<l  emphysema,  and  \2)  unilaterally  in  cases  of 
pneumothonix  anil  marked  cumpeiisatory  emphysema.  (3)  Tympany 
may  also  ocnir  locally:  {a)  in  some  cases  of  local  compensatory  em- 
physema; {b)  in  the  early  stages  of  pneumonia,  or  in  the  later  stages 
of  complete  M>liilificBtion:  (c)  in  cases  of  pleural  effusion,  owing  to 
alteration  in  the  tension  of  the  liuig,  n  tympanitic  note  is  present  above 
the  layer  of  flui<l;  (rfl  in  phlliisieal  cavities  at  the  base  or  the  apex,  and 
in  brnnchial  (HIatation;  if  the  cavity  commirnicates  with  the  air,  has 
moilcrately  thin,  elastic  walls,  and  is  at  the  same  time  empty,  a  tympan- 
itic note  is  pnxluced. 

SpfictAL  StUNDs. — Amphoriv  rc^otitinrr  and  crarked-pol  sounds  are 
discussed  under  Percussion  (Chapter  XiX,  page  22S). 

IVillwius'  Trachea!  Tone. — This  is  a  tjTupaiiitic  sound  elicited  over 
the  apex  of  a  solidified,  shrunken,  or  thickened  lung  when  it  is 
percussed  in  front.  It  is  iltic  tn  the  vihrations  produi'ed  by  the  per- 
cussion blow  in  the  trachea  ami  primary  bronchi,  which  \ibrnlions 
are  conducted  U\  ihc  solid  hnig  tissue. 

M'intrich')!  Change  of  Sound. — ^Tlie  sound  elicited  by  percussion  over 
a  cuvity  conmninicating  with  a  large  hmnclniH  changes  when  the  patient 
alternately  opens  and  closes  his  ninutli.  Iicroining  louder,  more  dis- 
tinctly lyin|>aiiifi<-,  and  hltclicr  in  (lilrli  tvlicii  the  month  is  npeu. 

lnlerrii}ilrd  ]\"mlrick's  Chiiiigc  of  Sound. — Wintrich's  phenomenon 
may  be  distinct  in  some  positions  of  the  bmly,  but  indistinct  or  absent 
in  iitlicrs.  This  is  a  positive  sign  of  a  cavity  cuntaininn  fluid  which 
ocduijcs  tlic  conHnuiiicjiiint:  bronclins  in  one  j>o,sition  but  leaves  it 
iipt'ti  in  the  other. 

Frii-ilrrii-h'.i  llr.iinnil'in/  Cbiingr  of  Smind. — The  note  over  a  cavity 
is  higher  in  pitch  iit  the  end  of  insjiinLlion  than  after  expiration.  This 
19  line  to  increased  tension  of  the  cla-sl  wall,  of  the  lung  tissue,  and  of 
the  walls  of  the  cavity,  ami  U\  ihc  wiiKning  of  the  glottis  during  inspira- 
tion. 
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(It^rlutrdt't  Chnngf  of  Sound. — The  tyinpaniti*^  sound  elicited  over  a 
cavity  (.■uutaiiiiug  fluid  iniiy  changi-  its  piteli  witli  rliaiigc  nf  llic  jiositiori 
of  the  patient,  especially  if  the  cavity  be  longer  in  one  diameter  than 
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in  the  others.    This  i>  iliic  to  tli<-  chiiii;:i'  in  ihe  relative  positiitiis  of 
the  air  und  the  fluid  cuntaitied  in  t  he  cavity. 

Burnier's  Change  of  Suunil.     The  piTciL-^sion  note  over  a  pneiinm- 
hydrotlioritx  ohungcs  in  pitch  with  nllcnition  of  the  jHitictit's  position, 


on  account  of  the  change  in  the  relative  position  of  the  air,  and  the 
rtiiid. 

lidl  yj/HipffHi/.— This  is  elicited  in  pneumothorax  by  coin-pervtuawn. 
One  pcraon  listens  at  the  hack  of  the  ehesi  whik  a  sccoikI  person 
l>erciiss(s  the  front  of  the  chest  with  two  larfi^'  coins,  using  one  as  u 
jjleximeter  and  the  edge  of  the  other  as  a  plessor.  Air  in  the  pleural 
cavity  will  conduct  the  sunnil  so  that  it  is  heard  on  the  opposite  side 
of  the  chest  ns  a  soft,  musical,  metallic,  echoing  sound,  like  the  chiming 
of  a  distant  church  Ik'II  or  the  ring  of  n  hammer  on  an  anvil  fur  off. 

Tha  Lunf-reflfix.  -It  sometimes  occurs  that  the  more  a  dull  area  is 
percusseil,  the  more  rcsoniint  it  becomes,  Cabol  bclivves  this  is  part 
of  the  lung-rcHcx  ih-scrilnit  h\'  Ahraras.  who  found  that  if  an  irritant 
such  as  cold  i>r  uiustHnl  K-  appliiil  to  any  part  of  (he  skin  covering 
the  chest,  the  underlying  hing  e\"pands  in  response  to  tiic  irritation, 
]>roi)nciiig  a  teiniMirary  liH-jiliKeil  emiibj^-ina. 

Auscultation  in  Diseases  of  the  Lungs  and  Pleura. — In  ausctdtating 
the  hmg?  wc  listen  (or  1. 1 )  the  siumds  pn>du<i:>l  hy  respiration  as  heard 
over  the  larynx,  (nuhca,  and  chest  kthe  brfath-rouruU);  (2)  the  new 
or  ndmitituiitf  mtinds  present  only  in  dibits*;  and  (3)  the  resonance 
of  the  simken  voii-e  as  heard  o\rr  the  chest  irocal  raonanc*). 

In  li.ttening  to  the  n-,spinitor>'  .-miitids  ilieir  character  mtist  be  noted  in 
inspiration  and  incxptnitionaiul  llw  ri'Iaiive  lengths  of  th«-  two  must  be 
olvMTviil  during  nornud  .ind  cxaggenitoi  breathing  hixI  after  coughing. 
In  h<'alth  tlM>  uanenM'uts  of  ins]>ir:iiion  and  of  expiration  are  atinost 
etpud;  but  the  .Mumd  of  ins|Hration  is  heanl  during  the  ejitire  inspiratorj- 
nu>\einent.  while  that  of  expiration  ixvujhcs  only  the  first  third  or  so 
of  tile  expiriilorj-  act,  'llic  sound  pRiduced  during  expiration  may 
oven  l>e  less  than  half  th*-  length  of  that  produced  during  inspiration. 
Thv  ftJIiiwing  |ir«<iH>r(i<in  rrpT«s«it?  rcJatiw  lengths — Inspiration  : 
Kxpirntion        li  :  I, 

Th«  B»alh-souQds  in  Health.  -'I1ic>«-  incltale  the  two  normal  sounds 
ami  their  nhviiti*-i*tii'n>  in  heallh. 

UKttVniUt  ItKt.^nilNvl  OK  NoRMil-  LvRTMlEAL  OR  TRACHEAL 
IlKtriK  MltW.  -  If  the  stclIh\MV|x-  If  fJanO  ox-w  the  trachea  at  the 
lop  of  the  stcrnimi.  a  »»nnd  will  K'  heartl  »-haracterard  as  follows: 
(•»■>  it  attends  K'lh  insjnniiion  anii  cvjumtinn  with  a  definite  pause 
Ivtwefu,  l^'*  the  JtiMiiratiiin  a»il  the  expiratkm  are  tmrly  e<iual  in 
length,  M'^  it  is  of  a  tubular,  blowing  chamcief  and  relati\Tly  some- 
vkbat  bigh-pitelH\l.  atkl  ^/^  there  i»  an  abs^txr  of  iwnml  vtncubr 
clenK-nts,  Ttw-  c\i>ir»tion  is  ix-riiajv.  a  little  str^wjjpef  aikd  kogrf  than 
lh<<  ins)iin«lH«u.  'lite  M'tiutl  thai  is  heard  in  this  situalioci  is  ki>own  as 
h^'Oi-Wf  ^r^'lf(l<of.  aihl  is  oiH'  of  the  itonnal  ^^mis  vt  tbe  cbest.  It 
ni«j-  l«e  hc«i>l  Minni.  i>\vt  th<"  sixth  and  sf\«ith  wtniod  vertehne. 

TV  AWMtl  max  U'  iniitaltxl  b>  ttfrathin);  ikvplx-  witb  the  back  of 
tbe  iv^ttote  aivt  the  i«<Si  t>alalr  in  the  t^vJtkvi  to  }«\iooudcv  the  ^uttttraJ 
"eb"  ,v    h." 
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Cause  QJ  Rroackial  Bredlking. — The  snunil  is  oaiiseil  by  the  i>assajce 
of  air  through  the  niire-'j  into  the  -widor  pharynx  when  the  mouth  is 
closed,  and  through  the  trachea  ainl  larfce  bronrhial  tubes. 

VisicfMR  Breathing,  or  the  Normal  EIfapir^tohy  Murmur.— 
If  the  «ar  be  applied  over  the  aiitt-Tior  portion  of  the  chest,  or  below 
the  Aitjde  of  the  scapiiU  hohiiid,  a  -lOiiTid  is  heard  both  on  iii.>«pirntinii 
and  expiration,  differiriE  from  bronchial  breathing,  however,  in  that 
in.spiration  and  expiration  are  changed  in  length.  The  sound  of  inspira- 
tion is  twice  or  three  times  lis  long  as  the  sound  of  expiration. 

The  sound  of  in-tgiiration  is  soft,  bivezy,  or  .si^hinK  in  character, 
inereaving  in  intensity  to  the  end  of  full  inspiration.  It  is  iuiniediulvly 
followed  by  expiration,  which  diminishes  in  inten.'^ity  as  the  air  is 
expclleil.  ami  terniiiuitcs  when  oiit--|iiilf  or  two-llitrds  of  tlie  expiratory 
act  is  completed.  The  .sounds  can  1h'  imitated  by  breathing  with  the 
lips  in  the  position  required  to  pronounce  "f"  or  "v." 

The  vesicular  murmur  is  produced  partly  in  the  finest  bronchial 
tul>e3  and  air  eell>;  by  their  ex|iansii>ri  mid  contrnition  and  partly  in  the 
upper  nir-passiijres.  the  sound  pRwIuced  in  the  latter  beinu  modified  on 
account  of  the  intervention  of  the  air-vesicles  between  the  ear  and  the 
lar^r  bronchi. 

Bro.nxhove9h:ulah  Bhkatihxg. — In  this  type  of  respiration  are 
combined  in  varyiuR  profMjrtion  tbe  character  of  the  bronchial  and 
normal  vesicular  breuthinj:.  It  is  supposed  to  be  midway  between 
these  two  types  of  breathinj;  and  hence  is  known  as  transitional  or 
mixed  breathing,  though  actually  one  type  may  l)e  much  more  pro- 
nomiced  than  the  other.  It  is  niirniall\'  heard  anleriorly  over  the  lower 
part  of  the  mamibrium  and  on  each  side  of  it  for  a  slight  distance,  as 
well  a.s  almost  invariably  at  the  rifiht  apex.  Posteriorly  it  is  hejird  in 
the  interscapular  region  at  the  level  of  the  wcond.  thirrl.  and  fourth 
vertebne.  It  ix-curs  over  the  jirinmry  bronchi  which  arc  covered  by 
a  thin  layer  of  lung  tissue,  thus  combining  both  the  lironchial  and 
vesicular  elements  of  respiration. 

Modifications  op  the  Hiieath-sound'S  in  Health.— The  normal 
breathing-.sounds  m.'i\'  be  exaggerated  or  niiiy  be  diminished  in  intensity. 

Exiigijerttlcd  Brcalh-^uiiiids.  —  The  breath-sounds  are  increased  in 
loudncK!  and  sharjmess  by  strong,  rapid  breathing.  The  sounds  are 
increased  in  children,  in  whom  are  combined  greater  elasticity  of  Ihe 
chest  wall  and  greater  friction  thruuglioul  the  >ntalli-r  bronchi,  which 
are  relatively  larger.  So  distinct  and  characteristic  is  the  sound  in 
children  tJiat  the  term  puerile  resjdration  is  applied  to  it.  The  sounds 
of  inspiration  and  expiration  are  Itolh  intensified  or  sharper  Ihiin  in 
healthy  adults,  that  of  expiration  being  relatively  prolongeil. 

Feehle  lirnitk-^uuiuln. — The  soniuls  are  modified  by  the  coniiitiim  of 
the  chest  walls.  If  they  an;  thick,  or  there  is  an  abundance  of  fat, 
the  sounds  are  fainter  or  le,ssened  in  intensity.  In  wa.stiiig  ami  exhaust- 
ing diseases,  feeble  respiratory  puwer  caust-s  feeble  breath-ainiiuN. 
The  condition  of  the   upjrcr  air-passages,  even   if  not   pathological. 
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mofttfies  the  sound.  1/  the  glottis  b  small,  or  the  relationship  between 
(he  IKK*  aiul  iihiiryiix  is  <!isturbcd,  the  sounds  wiU  be  n>odiG«d — they 
are  usually  weakened. 

The  Bre&th-soands  in  Disease. ^It  is  well  for  the  student  to  bear  in 
miiHl  tliat  nuriual  suund:^  heard  in  po>^tioDS  which  they  do  not  Dormally 
occupy  always  indicnte  disea.se  as  well  as  sounds  heard  in  the  cheat  whirh 
arr  di^^iarlurc^  from  the  iiunnal  sound. 

The  iH)rniai  vesirular  niurniur  nm\'  he  nliered  (1)  in  intensity,  (2) 
in  rhythm,  and  (3)  in  rliariicter. 

Inertattd  l'r*ieular  Hreathing. — Hilatrrallj/  the  x'esicular  breathing 
or  respiralur>-  murmur  is  inetvased  when  tlwre  is  increase  in  the  force 
of  breathing,  when  normal  respiration  is  increased  and  the  patient 
takes  full,  deep  breaths;  ids^i  in  some  forms  of  dyspnea,  as  at  the  acme 
of  the  CheytH-Stokeii  breathing,  or  in  the  d>'$pi>ea  of  diabetic  coma, 
and  in  certain  forms  of  bronchitis,  particularly  when  the  small  tubes 
aif  narmweti  Ity  inflaminatur^'  swelling. 

Vnilattral  exag^ralion  or  increase  of  vesicular  breathing  b  heard 
*hen  oiH-  lung  is  acting  vigoroiislj'  or  in  a  compensBtwy   manner. 

Loeal  exaggeration  of  vesicular  iHieathing  b  heard  over  the  apex 
when  pneumonia  or  pleurby  b  aiTix-ting  xIk  bteie  of  the  lung,  and 
lict  teraa. 

I>iminijfhfJ  iir  AhfftU  W^iruiar  BrmtkiKf. — It  occurs  bUaterally 
in  a  nunil>er  of  conditioiui : 

1.  The  nonnal  vesieuUr  nuimuir  i^  le-isened  in  aU  cases-in  which 
exiian!«in  is  ititcrfcml  with,  as  in  the  feeble:  particularly  at  the  bases 
posterii>riy.  if  ihe  mu.'^-les  of  respiration  are  patal>-zed  and  if  expan- 
SHM)  is  interfeieil  with  on  un^Hlnt  of  disease  uf  tlw  diaphragm  or  by 
pressure  upward  by  ascites. 

-.  Vesicular  hn^ailiiii):  is  diniinUhed  by  anything  that  lessens  the 
wmtunt  of  air  supplied  to  tlie  chest,  such  as  occlusions  or  obstruction 
Kit  the  nares.  of  the  pharxnx.  or  of  the  lar>-n3L. 

.1.  (.'best  walls  lhicken«\l  frxtm  disease,  as  in  edema,  weaken  the 
resjiiralory  souml. 

4.  The  vftiiinilar  breathing  U  weakene»l  thmugbotil  the  entire  extent 
in  n>ncestton  and  edoiiut  i>i  the  lung^.  These  i»nditions  cause  a  feeble 
i*s^>initory  nuininir  esa-pt  at  the  aiiteri.*  mar^us  of  the  tun^ 

IniUUrrij}  diminution  t>f  breath-Hnin«ls  ixvtirs:  \\*  Wbeo  there  is 
DarT\)«  v'.e.  of  the  brv^nchus.  from  pn-ssurv  of  an  aneurism  or  a  mediastinal 
lumor. 

2,  When  there  is  jJeuml  clTw>ion,  nhich  a'l  lessen*  the  unoiwt  of 
air-pre!»urr  by  rt>mi<rvssini:  the  lunj;  ainl  \h'*  inierfeee^  as  a  diflereat 
cvoduriing  nM>iium.  Sv  Fis  it*.^  If  the  i<ain  of  ideuris^\  plemx>. 
d.'^'nia.  or  nenralpa  limits  c\[>aiision  vi  oiw  vide,  the  breath-sounds 
of  ibe  aff«le»l  si»ic  will  ly  leswrn-^t.  Not  oul;  iu  jJeuntl  effusions 
hut  alsi>  in  thickemxl  itleiira  tlx-fv  t"  veakiw^ss  ly  fainioess  of  the 
respiratory  niunnur.  It  »lh«ild  ih>t  !v  fo«>nteu  thai  effusions  and 
thiekeuiiLfs  k4  ihe  )>)eunt  raivt>'  take  i^ace  bilaieCiUl}'. 
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Local  diminution  of  breiith-souiids  otfiirs  in  ihe  etirly  stages  of 
plitlii.iis  rir  in  the  earlier  stages  of  pneummiia. 

Alteration'  in  Uiivtum  of  the  Bkeatii-sol'UDs.— The  only  chiinges 
in  rhythm,  having  a  distinct  clinical  value,  are  prolonged  expiration 
and  jerking  inspiration. 

Prolonged  Expiration. — By  this  is  mvant  prolongation  of  the  expira- 
tory murmur,  so  that  it  i'<|iiitls  nr  is  even  longer  than  the  inspiratory 
murmur.  This  is  due  to  the  dilFiculty  of  the  air  in  getting  out  of  the 
chest  in  conse(|U<:-nee  nt  liws  of  elasticity  of  the  cells,  or  of  an  obstruction 
in  the  bronchi.  Hence,  prolongation  of  expiration  all  o\er  the  chest  is 
Si*cn  in  emphysema,  particularly  with  bnmchitis  and  asthma.  A  local 
area  of  slightly  prokuigt-d  exjjiration  or  broTiclmvesieulur  lirciilliing  is 
one  of  the  first  physical  signs  of  tuberculosis,  and  is  particularly 
suggestive  if  occurring  at  the  left  apex. 
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Jerking  or  Intenvpled  Itijii>iratinn  (Cag-whrii  HrcaOdng). — The 
inspiratorj'  sounds  may  be  created  in  puffs  or  jerks,  so  that  during 
the  act  of  inspiration,  as  the  chest  expands,  a  number  of  successive 
vesicular  sounds  are  lu-ard  until  the  act  is  completed.  The  condition 
o<Turs  in  the  earliest  stages  of  tuberculosis,  when  the  various  broncliioles 
are  more  or  less  occlucjcil  by  outgrowths  <'f  tubercles  or  by  tenacious 
mucus.  The  air.  entering  dittVrcnt  IkIjuIcs  at  ililVerent  periods  of  rime, 
thereby  gives  rise  to  this  [iccuiiiir  broken  S"und.  This  uuist  n<it  be 
confounded  with  the  same  character  of  breathing  heard  near  the  heart, 
due  to  pressure  exerted  upmi  portions  of  the  lung  by  the  heart  or  by 
structures  in  intimate  relation  with  it.  un  accoimt  of  which  lur  enters 
vBiious  areas  in  puffs.     Jerking  iii.spirutioii  sometimes  occurs  in  health. 


r 
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iiiiil  U  siiiiulatcil  by  the  jerky  act  of  inspiration  in  iif^vous  patients. 
It  i.«  of  no  significance  unless  attendetl  by  other  physical  signs. 

In  cases  of  ailhcsiun  at  thir  apex,  particularly  of  the  left  lung,  the 
same  puffing  or  jerking  inspiration  is  often  heard.  When  patboloRiral 
jerking  breathing  1.1  present,  tlie  expiration  is  prolonged;  and  if  the  ease 
is  under  observation  a  sufficiently  long  time,  bronchial  breathing  will 
usually  replace  the  jerky  respiratory  murmur  through  progressive 
solidifieations.  .Small  moist  rules,  excited  by  coughing  or  a  full 
breath,  usually  attend  jerking  breathing  when  it  is  pathological. 

Altekation  i\  Ciiaracteh. — The  normal  vesicular  murmur  may 
be  altered  in  charaeter.  becoming  harsher,  and  rougher. 

Bkonciiial  liHKATHiNtJ. — The  nornml  situation  of  liRincbial  brcxth- 
ing  in  health  has  been  stated.  If  the  same  kind  of  breathing  is  heard 
in  any  other  portinti  of  the  lung,  it  is  palbologieal.  ft  is  generally  indi- 
cative of  solidification,  the  lung  tissue  being  replaced  by  solid  conduct- 
ing material,  which  conducts  the  briinr-bial  sound  to  the  ear.  It  is 
the  typical  form  of  breathing  heard  in  solidification  of  the  lung  due  to 
pneumonia  or  tubereulo.^is,  in  hemorrhagic  infarcts,  and  in  Inng  sjiihilis, 
it  a  large  bronchus  is  not  (.KvludeiL  In  a  central  pTieumonia  where 
the  solidification  is  deep-seated  and  surrounded  by  Inng  tissue  bronchial 
breathing  iniiy  not  be  beard,  or  it  may  be  postponiil  until  the  third 
or  fiiurtb  day  of  the  diaeare. 

Ill  certain  eases  of  pleurisy  with  fffusion  bronchial  breathing  exists. 
The  accumulation  of  fluid  not  being  sufficiently  great  to  compress  tlie 
lung  completely,  the  bronchial  tubes  remain  patent  while  the  vesicular 
structure  is  cfimpresscd.  I'nder  these  circumstances  low-pitched 
bronchial  breathing  is  beard,  mure  proniameLiI  over  the  upper  layer 
of  the  ell'usion.  It  is  always  beard  close  to  the  spine  posteriorly,  when 
the  lung  is  eompres^cl.  Simieiimes  it  is  heanl  above  the  limit  of  the 
effusion,   in  all   prol)al>ility  because  of  relaxed   tension  of  the  lung. 

Uroiicliial  breathing  also  occurs  in  ttmior  of  the  lungs,  as  in  pulmonary 
cariini>ina. 

Moilifimti'm^  of  Itraiirklal  Brefilkitig.—VlhWe  its  special  character- 
i.-flics  niusi  he  borne  in  mind,  it  must  not  be  forirutlen  that  bronchial 
breathing  i*  noi  re])resented  accurately  in  every  instance  hy  the  sounds 
heard  over  the  traclieii.  Itschariii'ter  may  be  miwlifierl  aial  yet  approach 
thai  type  of  lireathing.  The  ni.  id  i  lie 'a  I  ion  i)ecurs  in  one  OF  both  of  the 
two  portions  llial  gi>  to  make  up  lli'C  .loiiiid: 

1.  The  blowing  element  may  not  be  so  distinct  in  inspiration  as  in 
espiration. 

-.  The  characteristic  blowing  soutkI,  in  some  oases,  may  con- 
tinue so  lung  during  expiration  as  to  e<pinl  in  length  the  inspiratory 
sound. 

3.  Bronchial  breathing  may  vary  in  pitch.  (0)  At  times  the  sound 
is  hiiili  in  |)ilrh  in  both  inspiration  and  expiration,  but  with  a  pure 
harsh,  blowing  riuality  atlending  each,  {b)  It  may  be  soft  and  low  in 
pitch  during  both  acts. 
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4.  The  loudiR'ss  of  the  sound  iiitiy  also  vary.  This  depends  largely 
upon  physical  iwculiarities  of  the  individual,  and  is  determint-d  l>y 
the  ooiidittuii  of  till-  ohc^l  wails  niitl  tlic  fortx-  of  the  brcsithini;.  When 
pleurisy  with  effusion  coexists  with  pneumonia,  the  bronchial  hreathinn, 
which  should  be  audible,  is  feeble  tind  divtiuit. 

Varieties  of  Bronchial  Breathing. — The  quality  of  bronchia!  breathing 
is  altered  in  the  presence  of  a  cavity,  several  varielies  beinj:  observed. 

Caremotis  Brrnthinff.^li  a  case  of  tuberculous  solidification  is 
watched,  it  will  he  found  after  a  time  that  the  bronchial  breathinjc 
bccuiiies  lower  in  pitch.  It  is  licurti  in  inspiration  and  expiration,  but 
a  more  hollow  quality  attends  the  sound.  From  the  hollowness  of  the 
tone  the  word  cavernous  has  been  H]»plied  to  the  breath-sourul;  it  is 
due  to  the  formation  of  a  cavity  in  the  diseased  lung  or  to  a  dilateil 
bronclius. 

Amphoric  Brmthing.~Ca.vvriM\is  breathing  may  have  a  metallic 
quality  and  is  then  called  amphoric,  ll  resembles  tlie  sound  produced 
by  blowing  across  the  open  mouth  of  a  jar.  A  large  cavity  with  smooth 
walls  that  communicates  with  the  air  ihrougli  a  suiall  opening  is  the 
eause  of  the  development  of  such  a  sound.  It  is  heard  also  in  pneu- 
mothorax when  such  communication  exists.  The  metallic  tone  is 
niiakigous  to  the  metallic  percussioii-sounii.  It  occurs  under  the  sunje 
physical  circumstances. 

Mdamurphtmng  Umifhrrig. — Scitz  has  called  attention  to  a  form  of 
breathing  heard  in  connection  with  cavities,  cullt-il  the  mctamorjihosing 
breatli-sound.  In  this  tyjic  inspiration  begins  harshly  broniliial  and 
then  becomes  faintly  bronchial,  the  bronchial-soimd  being  heard  also 
in  expiration.     It  is  said  to  be  a  Mirc  sign  tif  cavity. 

IIiH>\iiiovKsn  TLAit  ]{iu;ATiiix<i.— The  physical  conditions  producing 
broncho  vesicular  breathing  are  llmsi-  that  priHliii-e  lirnncliial  lireiilbiiig 
only  of  a  more  moderate  degree  and  a  lesser  amount.  Tbns  it  is  heard 
over  the  small  patches  of  solidificatious  of  phthisis  anil  bronchopneu- 
monia, in  the  early  and  iatc  stages  of  lobar  pneiunonia;  in  broTicbitis 
associated  with  marked  swelling  of  the  nnieous  membrane;  ami  in 
moderate  condensation  of  (he  hnii;  from  pressure.  Hrealhing  of  this 
tj-pc  occupies  a  broail  field  and  includes  all  pathological  conditions  in 
which  the  brealli-sounds  jiosscss  a  vesienlar  element,  \et  ^^  liich  suggest 
the  bronchifil  type  of  breathing, 

New  or  Adventitious  Sounds.  -The  foregoing  sounds  are  modifications 
of  the  normal  soumls  heard  during  the  act  of  breathing.  New  or 
adventitious  sounds  are  also  heard  in  the  lungs  or  in  the  pleural  cavity. 
They  include  rales,  friction  siunid-^,  ilie  succussion  sounds  and  metiillie 
tinkling. 

Kai.f.s. — ^lliese  are  adventitious  soiiud.<.  occurring  only  during 
reilpiration.  appreciated  by  auscultation.  They  are  primarily  classified 
Hccording  to  the  chief  cliaraeterisTic  snuml  ajipreciated  by  llie  ausculta- 
tory ear,  viz.,  sibtlnnl.  it<»wriju.i,  rr'-piffiiil,  .■'iilicrrpHiiiit,  or  iTurld'uig, 
and  huhbling. 
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SHyi'lfiiit  niUn  are  croatfcl  in  the  small  tulies  and  are  Iiigli-pitc'liwl, 
wliistliiig,  or  musical  sounds. 

SonoTou.1  rale.t,  erealeil  ui  the  large  Iiroiichial  tll^lP3,  are  coarse,  low- 
pitched  musical  sounds.  IJuth  these  two  forms  of  rales  are  heard  in  the 
early  stages  of  bronchitis,  in  asthma  and  in  the  chronic  hronchitis  of  em- 
physema. They  are  caused  hy  the  passage  of  air  through  tubes  partially 
occluded  by  tough,  thick  mucus  or  by  swelling  of  the  mucous  membrane. 
To  these  two  factors  may  l>e  added  a  third,  a  partial  stenosis  of  the 
tube  by  muscular  spasm. 

Crtpilant  rales  are  fine  distinctly  localized  rales,  resembling  the 
sound  produced  by  rubbing  a  lock  of  hair  l>ctweeii  the  fingers,  and  are 
heard  only  during  inspiration.  Tlifv  are  found  iu  thc^c  pittliologicul 
conditions  in  which  there  is  present  fluid  in  the  alveoli,  notably  the 
curly  stages  of  prieumiuiia  and  cdemn  nf  the  lungs,  occasionally  in  bemnr- 
rhagic  infarction  and  acute  pneumnnic  phthisis.  They  are  created  in 
the  alveoli  by  inspiratory  sei)aration  of  alveolar  walls,  eoUapsed  or 
held  together  by  a  sticky  exudate. 

Cmckling  or  mibcrcpitniit  rulr.t  are  of  a  snmewhal  larger  size  and  lower 
pitched  than  crepitant  rales.  They  are  beard  both  diu-ing  inspiration 
and  expiration.  The  element  of  moisture  is  pronounced  and  is  found 
in  those  conditions  in  which  there  is  an  excess  of  fluid  in  the  terminal 
air  passages,  e.  g.,  diffuse!)  in  the  second  .ntage  of  bronchitis,  edema,  and 
hemorrhage  of  the  upjjer  air  passages  when  blood  is  aspirated  into  the 
flner  tubes;  locally  in  ])btliisis.  the  early  and  late  stages  of  pneumonia, 
and  around  any  solidification  with  an  attending  congestion,  cflenia  or 
catarrh.  They  arc  created  in  the  tcriniiial  air  passages,  by  an  abundiinct 
of  secretion  which  is  thrown  into  vibration  by  the  ciirrt'iit  nf  air  during 
the  act  of  breathing. 

BiilMing,  qurgjiiiij,  nr  iinicii.t  rfilrit  arc  coar.se,  low-pitched  rales  occur- 
ring ill  the  larger  broniOiial  tubes,  nr  in  cavities,  from  the  same  causes 
that  produce  subcrcpiiaiit  rale.*.  They  are  heard  both  in  inspiration  and 
expiration,  and  are  very  chanicteristic  after  a  full  breath  or  cough. 

They  are  further  qualified  by  their  apparent  size  as  medium,  large, 
nr  cnnrse.  according  as  they  occur  in  small  or  large  bronchi  or  eavitic-s. 
While  sometimes  present  in  broncbiiis  and  bronchiectasis,  they  are 
heard  in  their  most  marked  form  in  the  stage  of  siiftening  of  pbthii^is. 

Rhoiirld  is  a  term  frequently  applied  to  musical  sounds,  produced 
in  the  liirgc  tubes,  cxcnipliKcil  by  snuorous  and  sibilant  rales. 

Wheezing  is  a  term  apjihed  to  pidpabie  rhoiichi  which  can  be  heard  by 
the  unaided  ear,  freiiuciiily  some  distiince  from  the  patient.  Sonorous 
and  sibilant  rales  are  also  known  hy  the  term  dry  ndrs.  a  misnomer, 
if  undcrstofid  to  mean  an  absence  of  fluid  or  of  increaseil  swelling  of  the 
mucous  mcmbniiie,  as  it  is  abnoNt  impossible  to  "conceive  of  u  rale 
that  docs  not  to  some  extent  at  least,  depend  thcuretically  on  moisture 
or  increased  turgcscencc  for  its  eaUMiliiin."  .\t  the  same  time  the 
term  moist,  referring  to  bubbling,  gurgling,  or subcrepitant  rales, shouh' 
be  avoided,  as  all  rale>  originate  in  or  are  cnused  by  moisture. 
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Rales  ocrasionally  assume,  a  coiixonalitig,  melallic,  or  ea\ernoii.i 
quality  if  prtHlut-til  in  puiiiiuiiiiry  i-avitit-s  with  smuoth.  teiisu  walls. 
In  describiiiR  rales  it  Is  always  well  to  note  not  only  their  amlitory 
cfasracteriaties,  Init  also  their  ptisiliini,  origin,  ami  time  of  ("•ciirri-inT. 

Diagnokik  of  Uai-Ek,— Hales  arc  to  be  distiriKiiished  from  other 
adventitious  sounds.  Alllinu^li  in  sftnie  in^lanees  it  is  impossible 
to  distinguish  them  from  friction-soumls.  us  when  rales  are  heard  over 
the  btscs  of  the  lungs,  they  nevertheless  have  certain  marki-d  clinrde- 
tcristics.  itales  are  recujjnized  (1)  by  the  ijuatrtirn  previiiusly  men- 
tioned; (2)  by  their  Uicnlifin:  if  the  adventitious  sounds  are  fteneral, 
they  are  due  to  rales;  (3)  rales  arc  modljicd  by  cough  and  hrcalktjig. 
They  may  be  intensified  by  either  aet,  or  after  the  rompletion  of  the 
act  may  disappear  cnlin-Iy.  On  quiet  breulhirij;,  in  the  early  stufies  of 
tuberculosis,  for  instance,  ihcy  may  not  be  heard  at  all.  Before  exclud- 
inft  them  it  is  absolutely  neeessHrv  to  have  tlie  patient  rough  and  then 
take  a  full  breath;  (4)  they  rarj/  in  potrition.  This  may  oecur  from  hour 
to  hour.  If  the  ehesl  is  examined  in  the  morning,  they  may  be  more 
pronounctnl  at  the  base  for  instanee.  At  iinntlier  time  in  the  twenty- 
four  hours  they  may  be  more  riistirat  at  the  apex.  They  are  mure  likely 
to  be  present  at  the  base  it  the  patient  is  kept  in  the  recumbent  posture; 
(5)  thej-  rary  in  ckarader.  At  one  time  small,  moist  rales  may  be 
heard,  and  in  a  short  time  they  may  be  replaced  by  larger  rales.  Sibi- 
lant and  sonorous  rales  are  regularly  followed  by  muiMis  rales  in  the 
ctmrse  of  bronchitis.  In  a  ciisi'  of  bronchiid  asthma  all  sorts  of  rales 
may  be  heard  in  a  few  hours.  Hairs  are  <iistant  to  the  listening  ear — 
they  seem  to  be  farther  away  than  do  the  friction-sfuuids. 

Hales  in  the  bronchi  must  not  be  eonfounded  with  the  crepitant  or 
fine  crackling  sound  wlii<'li  is  heard  at  the  biise  of  the  lung  in  patients 
who  have  Iicen  ill  wHth  exliiiustirig  fevers  and  who  have  not  taken  full 
breaths  for  some  time.  The  latter  disappear  after  the  patient  has 
inspired  deeply  half  a  dozen  times. 

Kales  throughout  the  lung  in  themselves  are  iu)t  diagnostic  of  any 
affection  save  broncliitis,  but  their  occurrence  all  over  the  chest  is 
significant  in  the  absenc-e  of  other  physical  signs.  In  the  absence  of 
bronchitis,  rales  at  the  bases  of  Ijoth  lungs  are  usually  due  to  congestion. 
Rales  at  one  apex  point  to  tuberculosis. 

Plei'R.*!.  FiiirriiiN-snrNn. — When  iriflameil,  as  in  'ini(f  plfiirixji, 
the  two  surfaces  of  the  pleura  are  roughened,  due  to  the  swelling  and 
dilatation  of  the  eapilhiries.  or  to  the  transiidiition  of  lliiid  or  Ivmpli. 
When  the  two  surfaces  are  rubbing  together  un<kT  these  cireunistaiiccs. 
a  sound  is  created  to  which  the  ttrm  friction  is  applied.  It  is  heard 
at  the  end  of  inspiration  and  may  continue  during  expiration.  The 
aound  is  localized  usually  at  the  seat  of  pain;  it  is  .v/i/icrAViiW.  being  heard 
near  the  ear,  and  is  not  modificil  iiy  cough  or  b\  full  brcalhing.  except 
oecasionally  hy  the  latter,  when  it  is  repeated;  it  may  lie  incmuncd  by 
the  prefmirv  of  Ihi-  vtctlii:iriiin:;  it  is  a  /Jj'/-'!  sound  in  ihiit  it  does  not 
disappear  until  effusion  takes  plac-c;  it  may  reapjiear  when  the  fluid 
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has  been  giv«ii  to  it.  It  U  characteristic  of  hydropneumothorax  and 
pyopneiimnthorax,  although  not  prpscnt,  in  nil  rnses  nf  these  diseaaea. 
Tkr  sound  may  be  uudiMe  at  a  distance.  Metallic  tinkling  can  usually 
be  heard  at  the  same  time, 

I'nvkbiciit's  \V.\ter-wiiisti,e  Noise, — A  bubbling,  inetttllic  noise 
heard  in  pyopneumothorax  with  a  patent  pulmonary  fistula,  due  to  tlic 
Inilibtiii).-  of  itir  from  the  fistiilii  up  through  the  iluid  In  ini^piratinn. 

Auscultation  ot  the  Voice. — When  the  ear  or  stethoscope  is  applied 
to  the  Mirfaci-  i^f  the  clu-sl  and  the  pjitifiit  is  a.-'ked  tn  -ipeak,  the  \'ibra- 
tions  of  the  air  in  the  trachea  an<l  l>ronehial  tubes,  set  up  by  tlic  act 
of  phonntion  and  transmitted  to  the  chest-wall  become  audible.  The 
sound  is  known  as  the  iwm-'i/  Tcmnamv.  It  is  a  sign  winch  goes  liand- 
in-hand  with  vocal  or  ttiplllr  Jrrmilu*.  both  being  modified  by  the  same 
conilition.  Sometimes  one  is  incrcaseil  and  not  the  other,  without 
there  being  any  e\ident  reason  (or  it. 

Method  of  I'ROCKDtRK. — 'Hie  patient  should  repeat  in  a  fixed 
monotone  either  the  words  one.  twn.  three,  or  ninefy-nine,  whichever 
the  auscultator  is  used  In  ln-aring.  S\nnuft.ric(il  purtiniis  of  the  two 
sides  of  the  chest  must  be  examiiLe<l  successively,  during  loutl  and 
whispered  speaking,  the  latter  freqtientiy  showing  diH'ercnees  in  the 
two  sides  which  are  not  appreciable  with  loud  fremitus. 

Vocal  Resonance  in*  irEAi-Tii. — Vocal  resoriHUce  varies  in  health 
conjointly  with  the  fremitus.  The  smind  normally  is  purring  or  buz/ing. 
It  is  heard  more  jinmnuiicedly  at  ilie  right  ape\  than  at  the  left, 
in  persons  with  thin  chcst-walls.  anil  in  individuals  in  whom  Ihc  viiice 
is  low  in  pitch  and  strong.  It  is  lessened  therefore  in  females  and 
children.  It  dinuTiishcs  the  farther  itway  the  ear  gets  from  the  larynx, 
and  hence  is  feebler  at  the  bases. 

Vocal  RtusoKAXCE  ix  Disease.  —  liirmmnl  I'dciU  l!i\i"iiiiiirv.  — 
The  degrctr  of  Increased  vocal  resonance  depends  upon  the  intensity 
or  extent  of  the  cau.se.  When  slightly  above  normal,  it  is  referred  to 
ns  a  slight  increase.  This  usually  is  due  to  h  slight  infiltration  or  it 
solidification  covered  with  a  thickened  pleura.  The  vocal  resonance 
is  also  increased  over  cavities. 

Bronchophoiit/  Is  the  name  given  the  vibnitor;',  blurring  sound  that 
is  heard  when  the  voice  is  tran.sniilted  with  increased  ioiidne-ss  to  the 
car.  This  may  be  heard  in  health  mcr  the  trachea  iiml  large  bronchi 
anteriorly  or  over  the  bronchi  posteriorlv.  When  heard  over  the 
vesicular  structures  of  the  lung,  it  indicates  thai  the  vibrations  are 
transmitted  to  the  ear  by  some  belter  conducting  materiiil,  usually  a 
sulidified  lung.  In  all  cases  of  solidiliralion  bronrliii[ilioiiy  may  exist; 
sometimes  the  sound  is  even  more  pronounced  than  when  heard  over 
the  trachea. 

Vocal  Hfionaticc  Dim!vitliri}.^\\H-a]  resoTuince  is  diminished  or 
aksent  when  anything  luls  off  the  Mijiply  of  air  or  intercepts  the  vibra- 
tions at  the  part  the  observer  is  auseultattng.  Vocal  resonance  is  absent 
over  the  area  supplied  by  a  bronchus  which  i.s  occluded  as  by  external 
21 


322  GBXERAL  DIAGNOSIS 

prtTSsure,  such  iii<  tliut  of  iiri  uiR-urisin.  DimiiiutioD  or  ubsoncc  of  vtxnl 
resonance  is  marked  in  cases  of  pleural  effusion  (serum,  hlood.  pus,  or 
air)  or  of  tliickcmil  jilcura,  thv  viliratioiis  bt-ing  impttliitl  Ik-chusc  of 
the  difference  of  conductinj;  arterial.  The  degree  of  diminution 
dejjends  upon  the  nmoutiT  nf  effu^icn. 

Modificationn  o/  Vocul  Itewnance. — Certain  modifications  of  %'oral 
re*>tmiice  nia\'  (xciir. 

PecioriliHiuy  is  the  transmission  of  syllabic  spwch.  The  \"oicc  may 
be  as  iHstinotly  transmittc<I  as  if  the  patient  were  speaking  into  the 
mouth  of  the  sti-thoscojK-.  If  the  jiutieiit  s|K-iiks  slowly,  the  wonJs 
may  I»e  distinctly  made  out.  It  is  often  more  striking  when  the  patient 
whispers.  The  term  irhinjirriiiij  prTttirilii'jU]/  is  then  applini  to  it.  It 
is  most  exaggerated  over  ii  cjivily  conimunicatinR  with  a  large  hronchu.s, 
but  is  fri-quctitiy  lit-jinl  (iver  small  areas  of  infiltration  as  the  apex  of 
the  seat  of  early  lubcrctilnsis. 

At  the  iipiiermost  limit  of  the  pleural  effusions,  at  which  ]>oint  the 
layer  of  fluid  is  thin,  tlic  reM)narK'e  is  tnuisniitti-d  in  a  modified  form. 
It  is  tremutijus  and  hleatini;  in  character,  and  is  knowni  as  fgniihimy, 
Wcause  it  resembles  the  blent  iif  a  Rotit.  It  is  heard  csiK-cially  at  the 
an^le  of  the  scapula,  or  below  it  in  cases  of  UKKlcrate  effusion.  The 
\(ical  resoniince  niiiy  have  a  metiillit-  diameter  in  pneuiuothomx  when 
there  is  free  communication  with  the  bronchus. 


CHAPTKR  XXII 

PHYSICAL  DIA(;N(XSIS  OV  IHSKASKS  WITIIIX  THE 

ABDOMEN 

THE   ABDOMEN 

Tlir.  Hijdoiiioii  is  itivifliil  iirlihrtirily  intu  r(';;iori>  to  criiilflc  ns  tn 
locate  tlx:  vHrioiis  (ir^Hlis  hi  lienltli  aii<i  ni  ilisesi^e. 

A  SHti>fai'tiiry  imtliiHl  is  to  ilividt-  tlit-  ;ilKloinen  into  Cjiiadrants  by 
iriiagitian.-  lines,  one  drawn  jierpeniiu-ulurly  tlimuyli  the  uitiliilirus, 
from  the  liji  of  enwiform  to  the  >vin|j|i,vsis  pnhis.  the  othr-r  ilrmvii  hori- 
zontally and  also  passing  throiiKh  the  unihiliens.  The  rii/fif  ii/iitcr 
quadrant  contains  the  right  Inhe  of  the  liver,  tlie  j^uH-bladder,  the 
licpatif  flexure  ami  part  of  the  tr;tn^\er^l■  coliin,  ii  portion  of  the  piin- 
crca-s  the  pylorus  near  the  inetiiiiii  line,  mul,  rieeper.  the  upper  half 
of  the  kidney.  The  trjf  iijifHT  •lUfitlniiit  contains  the  left  lohe  of  the  hver, 
the  stomnch,  part  of  the  traiisvt-rsc  colon  and  the  splenic  ticxnrc,  the 
pHiicPi-ii>i,  the  npper  jiorlioii  of  i  he  kiiliie_\',  nnd  the  ^Illc^n.  The  rifiht 
lower  quadraul  contains  the  cccinn,  the  ascciidin);  colim,  the  appenilix 
verniifornii.*,  the  right  tulie  and  ovary,  portions  of  the  hladtler  and 
uterus,  and  alMJVe,  at  the  end  of  fnll  inspinilion,  the  li>wer  portion 
of  the  kidney.  The  Irft  Unrrr  qwnhnul  contains  the  eorrespoiuliiij; 
tiilie,  ovary,  and  portion^  of  the  hhidiler  and  uterus,  the  dcsri^iidinj; 
colon,  and  the  sigmoid  flexure.  It  docs  not  u-^nally  contain  the  lower 
portion  of  tlie  left  kidney,  whji'h  is  one-hall'  iiii'h  or  more  higher  than 
the  right.  (Holdeii.)  .Miout  the  ci-ntrc  ajid  cxtcndiiifr  to  the  pcrljihery 
on  all  .■(ides  tire  the  small  an<l  hir^c  intcslincs.  The  ahdonicn  niay 
aUo  he  diviiled  Into  re(;ioiis  hy  two  horis^ontal  ami  tw'>  j>erpcnilicnlar 
lines.  The  imaginary  hori'/.i)nIal  lines  arc  ilrawn  one  at  the  level  uf 
the  tenth  costal  eartilaj^es.  the  infracostal  line,  aiirl  the  other  at  the 
level  of  the  anterior  superior  iliac  spines,  ihe  iliac  line.  The  per- 
pendicular lines  are  i'()ntinu!itioii>  of  Ihe  luiddavii'ular  lines  to  the 
midille  of  Poupart's  liKainculs.  Nine  rcf;ions  arc  thns  niailc  The 
upper  three  are  known  as  the  ri;;lit  mid  left  hypnclioiidriac  and  the 
epijiastric,  the  middle  three  as  the  riuht  and  left  hitnhar  and  ninhilical, 
and  the  lower  three  as  the  ris;hl  nnd  left  iliac  and  the  In  poi;astric. 

Inspection.— We  note  the  appi'arancc  of  the  ahdominal  walls,  the 
movements  of  the  alidomen.  its  ^liape  and  si^c  (general  enlargement), 
and  the  presence  of  local  eidiirjiernents. 

The  Abdominitl  Walls.  -.\  glance  suffices  to  determine  the  ihickne.ss 
of  the  dWominal  wall>.     Thin  \\u\U  are  due  to  deficiency  of  arliposc 
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tissue,  and  nt  muscular  structure,  cither  associated  with  gentriil  nlrophfl 
or  sometimes  laiiswl  \>y  intrii-iLl)domiiial  pressure.  Frequent  preg- 
iiaiicies,  previous  ascites,  or  antecedent  growths  (oviiritiii  tumors)  if«H 
to  atrophy  of  the  muscles;  the  recti  separate  and  a  hcrnia-Iikc  pro- 
trusion of  abdominal  content.^  results,  Furthcminre,  a  conical  pro- 
jection of  the  lower  median  portion  nf  the  ahdomen  is  brought  about, 
especially  if  ascites  is  present,  'fhici:  walls  arc  due  to  edema  or  to 
increase  in  fat. 

Color. — The  abdiimcn  in  generiil  partakes  of  the  hue  of  the  iikin; 
aniuiid  the  umbilicus  it  is  darker,  and  in  Addison's  disease  n  distinct 
areola  is  often  present.  The  median  line,  from  the  umbilicus  to  the 
pubis,  darkens  in  pregnancy.  This  "brown  line,"  us  it  is  call<r«l,  is 
sometimes  seen  in  men. 

Km,   m;: 


rriiilul"Ui  iiMnmi'II  (iml  linric  ulliiruiilcil. 


Mnrkinijx.  In  first  pregnancies  an*!  when  there  is  marked  ascites, 
less  frcpieritlv  in  the  jire-ii'm-c  of  oliesily  and  tumors,  slriip  are  proiluced 
in  tllc  skin  where  the  tension  luis  lieen  Kreiilest.  In  pregnancy  they 
I'unn  siriuiiii-v  line-;  upon  llii'  Iowit  liitcriil  jmrtions  of  the  abdominal 
wall  and  upon  the  upper  inner  porlioris  of  ihc  thighs.  When  first 
ileveloped.  they  are  reddish,  but  ■iuhM'tpienlly  bv  a  process  of  fading 
become  more  glistening  and  white  than  the  rcsi  of  the  skin.  Tlwy  ur« 
known  a>  liiiea-  alhinnifr.i  il'ig.  I'l^i*.  They  may  be  seen  after  typhoid 
fever  if  ihe  divlcrition  iins  been  e\cr->.vive. 

Tlir  I'mliliriiK. —  I'luil'niii  iM'i'ur^.  in  j>reKnancy  after  the  sixth  mor 
with  portal  obslnirtimi,  with  lierina,  i<iid  when  there  Is  ascites  i 
dominal  dislcntinn.    Not  frefpiently  the  walls  arouTid  the  limb 
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infiltrated  with  carcinoma  NCCO[i(i«ry  to  canct-r  of  the  stomach  and  by 
fxcising  a  amail  portion  of  the  tissue  and  cxaioininn  it  undt-r  the 
microscops  a  correct  diiignusis  of  llic  internal  disease  can  often  l)e 
made.     Hctraction  of  the  navel  otours  in  stout  iwoplc. 

Veins. — Enlarjteinent  of  t)ie  Hupcriicial  veins  is  a  common  accom- 
paniment of  nrrhosis  of  the  liver,  pyelophlobitis,  or  of  any  condi- 
tion causing  obstruction  to  the  free  circulation  of  the  blood  in  the 
inferior  vena  cava.  To  completf  the  collnU-nd  circulation  the  veins 
of  the  aMomen  may  anastomoMc  with  the  mammary  veins  above 
or  the  epigastric  veins  below,  mikI  when  the  venous  distention  aroinid 
the  umbilicus  is  excessive,  a  di a ract eristic  radiating;  tumor,  known  as 
caput  Meiiiisx,  results. 

Movementa. — (See  The  Lungs — Dyspnca.)^Tbe  vimcmenls  of  the 
abdomen  are  of  respiratory,  vascular,  gastric,  and  intestinal  origin. 

Hrspiratory  Miiri:mriiis.—\i\tva  the  alidomen  is  ctiJargi-d  or  euntains 
a  tumor  in  its  upper  half,  the  normal  movement,  synchronous  with 
respiration,  is  restricti-il.  In  piiniKsis  of  Ilie  diaphnjgni  the  ahdomen 
retrai-ts  during  inspiration  and  the  normal  respiratory  movement  is 
reversed.  When  tlie  paralysis  is  limited  to  one  side,  the  inspiratory 
collapse  is  unilateral.  In  laryngeal  and  tracheal  ohstruction  inspiratory 
retraction  is  notewnrlhy.  Hespiratiorj  causes  the  liver  to  rise  and  fall; 
ill  persons  with  thin  w-alls  its  shadow  can  be  seen  ti>  descend  with 
inspiration.  A  tumor  connect-^  with  the  liver  and  arj  enlarged  gall- 
bladder will  move  synchronously  with  respiration.  Other  tumors, 
unless  adherent  to  the  liver,  are  fixed,  excepting  pyloric  growths,  which 
show  moderate  respiratory  mobility.  A  rare  exception  is  found  in 
a  right  kidney  movable  with  respiration. 

la-icular  JYvrcmen/j'.— These  art-  noted  in  the  median  line  and  usually 
in  the  upi>cr  half  of  the  alHtnmeii.  In  morierntcly  thin  subjects  ejn- 
gaatric  puUal'uiH  (y.  v.)  may  be  directly  cnnscd  by  the  aorta.  If  the 
pulsation  extends  some  distance  to  the  right  or  left  of  the  incdiati  line, 
an  aneurism  may  he  sus|K-iled;  or  a  growth,  such  as  canirunna  nf  the 
stomach,  overlying  the  aorta  and  transuutling  its  puhutions.  .Vncurisni 
of  the  celiac  axi.s  gives  rise  to  a  movement  near  the  umbilicus  and  to 
tlie  right  or  left  of  the  median  line. 

PuUatifiii  of  llw  liivr.  «hiih  i>  of  vascular  origin  and  therefore  syn- 
eliron(ni>  with  eanliue  pulsation.  In  r^ceii  in  the  hepatic  area  in  tricuspid 
insufficiency, 

O'astric  and  Intenllnnl  Mmemnttn.^I'rrUittihir.  mureiiieut,  whether  of 
the  stomach  or  of  the  large  or  small  intestine,  niiiy  be  visible  through 
tlie  alxlominal  walls.  In  gastric  dilatiili'jn  and  gil■•t^l^pto^is  the  waves 
may  be  seen  in  rhytiiniiiid  ^nc^es-■il>n  pa>sing  I'rom  left  to  right  in  the 
centre  of  the  alHlomcn.  When  due  to  movements  of  the  large  intestine, 
the  waves  follow  the  course  of  the  canal,  while  those  wiiicli  emanate 
from  the  small  intestine  are  confined  tu  the  region  around  the  uniliilieus. 
Visible  peristalsis  when  of  gii^tric  cjrigin  indii'iile,-;  oli^iriirtioii  at  lite 
pylorus;  intestinal  peristalsis  is  seen  when  the  liimcn  of  the  bowel  is 
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obstructetl.    Tlie  movements  may  be  excited  by  striking  the  Bbtlnmeii 
witU  a  towel  wrung  out  of  cold  water,  or  witli  tlic  Imrn]. 

Shape. — In  gcnrrdl  enliirgt'ment  of  the  iibdoineti  the  shape  is  uniform. 
In  very  fat  subjects  and  in  women  with  relaxed  alxloniiiml  wnll»  the 
alrtlomen  may  be  pendulum.  (Sm  Fig.  103.)  In  iiseites  the  tissue  over 
the  umbilicus  may  protrude  and  form  a  loealined  prominence  in  women 
whose  abdominal  walls  have  previously  been  rcliixed.  Abdominal 
enlargements  due  to  ascites  sometimes  a.ssume  a  peeuUar  cone-shape, 
the  base  corresponiling  to  the  plane  of  lite  uliilomen,  the  apex  pnttruding 
below  the  umbilicus.  Local  enlargements,  such  as  morbid  growths  or 
changes  in  the  sine  of  viscera,  produce  irregularities  in  the  surface  cor- 
responding in  position  to  the  internal  lesion.  The  shaj)e  varies  momen- 
tarily in  hysterical  distention.  In  wasting  ilisease  of  the  vi.'«*ra,  as 
cancer  iif  the  ret rn peritoneal  glands,  the  enlargi'ment  is  replaced  by 
retraction  during  the  later  stages,  causing  undue  prominence  of  the 
affected   viscera. 

Palpation  and  Percussion. — I'alpatif>n  and  pcreuaaon  in  diseases  of 
the  abdonieii  ujay  i)c  disi'ussed  together. 

Position  of  Patient.— Generally  the  best  position  is  the  recumbent 
one  because  the  abdominal  muscles  are  relaxed;  when  the  abdominnl 
muscles  need  to  be  particularly  relaxied,  the  head  and  shoulders  should 
be  jtartly  elevateil  and  the  knees  drawn  up.  A  goiHl  plan  to  se(.-ure 
muscular  relaxation  when  paipaliiig  the  liver  and  spleen  is  to  have 
the  patient  .^it  on  a  chair  with  the  boily  leaning  forwani  and  the  thighs 
flexed.  The  kncc-chcst  or  hand-and-kiiee  position  is  of  ailvantage  at 
times  in  distinguishing  between  an  aneurism  and  pulsating  abdominal 
tumor,  as  the  latter  falU  awiiy  from  the  vessels  in  these  positions.  A 
tumor  surrounded  In-  eoils  of  intestine  may  become  more  distinctly 
palpable. 

Method. — The  e\aniiiiing  hand  sluiuld  be  warm,  as  the  sudden 
a|iplii*/iti(iii  of  cold  throws  the  al)dt)minal  nmscles  into  involuntary 
con  tract  ion. 

When  it  is  desired  to  esj>lore  deeply,  the  patient  should  be  instructed 
to  breatlic  with  the  mouth  ojieii.  iitid  liie  exairiining  hand  pressed 
lirtnb  in  dirring  expiraiion.  and  he!il  there,  if  need  be.  during  several 
I'ing  respirations.  Tlie  pnhn  of  the  linri<l  should  be  laid  upon  the  sur- 
face; after  the  nuisclcs  are  relaxed,  tlu-  Hexed  tiiifrers  may  be  usctl  to 
pal|>atc.  The  sanie  proeeilure  is  iid<i|ilei!  when  il  is  liesirabie  to  get 
the  percussion  note  of  a  biwly  lying  ileeji  in  llic  aljdomen — that  is,  the 
finger  is  j>res-«cd  firnd\  and  dec|)l.\  in  and  then  jiercussed:  in  this  way 
any  sni)er(ieial  resonance  due  tti  o\  erl,^  ing  iiite^tine  is  largely  eliminated, 

\Vheti  palpating  to  deterniiiic>  llie  lower  edge  ol'  the  lifrr  or  s}>Uen, 
the  palmar  >urfai'es  of  the  liriirers  ore  |lrc^^Cil  into  the  alxiomen  at 
dilfcrent  Icm-Is  from  below  n])waril  nniil  the  edge  of  the  organ  is 
felt.  When  the  liver  is  in  its  normiil  position,  the  edge  of  the  right 
lobe  extends  to  the  margin  of  the  rilis,  and  may  be  found  by  pressing 
the  finger.s  in  as  described  and  bavin;;  the  patient  take  a  long  bruuth. 
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By  paipatum  the  infortimtion  obtained  by  inspection  is  confirmed; 
th«  rhamcliT  of  tin-  idKloiiiinnl  walls  ai)d  of  any  enliirdpsmcnt  timt  may 
Ih-  present  is  determined;  tJu-  precise  location  of  piiin  is  ascertained; 
the  condition  itt  the  hernia  rin;;^  and  the  niovaliilit.v  of  tiininra  are 
investigated.  By  passing  tlie  hand  gently  over  the  surfaw  of  the 
abdomen,  any  markeil  unerennexir  such  as  is  produced  liy  nnihilical  or 
inguinid  hernia,  hy  strife,  by  large  tumors  of  the  pylorus,  by  canterous 
n<Klules,  or  by  hydatid  eyst  of  the  liver,  is  at  mice  detected.  The  degree 
of  trnitiiih  of  the  alidominal  walls  is  easily  appreciated.  It  is  decreased 
or  relaxed  after  pregnancy,  dropsy,  and  the  removal  of  large  tumors. 
It  is  increased,  ulthough  not  uniformly,  wlieiicvcr  \\w  iibdoitjeii  is  very 
fflm-h  enlarged,  fiigldity  of  the  alxlominal  walls  may  be  the  only  .sign 
of  acute  peritonitis,  uri<l  is  tjnite  couimoti  uJieit  the  disease  is  local. 
Local  contractions  point  to  inflammation  underneath.  Tuberculous 
peritonitis  is  characteri/cil  by  ilistenlion  with  boanl-like  rigidity  or 
preltniatural  hardness.  I'trlhncal  fru-tiun  is  most  frequently  felt  over 
the  liver,  and  occnrs  chiefly  in  chronic  peritiu litis. 

General  Enlargement  ol  the  Abdomen.-  The  hIhIotucu  dlH'ers  very 
much  in  size  in  different  persons,  depending  npcm  the  thickness  of  the 
fat  in  the  alHlouiinal  walls  and  omentum.  In  general,  the  liclly  in 
more  protuberant  in  infants  and  children  than  iJi  adults.  Enlargement 
of  the  belly  is  only  one  of  llic  fcaliires,  thongh  frei|iiciitly  the  most  pro- 
nounced evidence  of  obesity,  whereas  in  enlargements  of  the  abdomen 
from  tumors  and  usriU'g  there  is  n.sUidly  a  niiirked  cfnitriist  between 
the  size  of  the  abdomen  and  that  of  the  rest  of  the  body. 

Ouring  the  last  month  or  so  of  /irr-giutu'-!/  the  abdominal  enlargement 
is  general,  especially  when  the  woman  lias  pre\ionvly  l»)rne  children. 

Enlargement  due  to  iiccuiiiiilalirni  uf  yits  within  the  bowels  i^  general 
and  may  attain  a  very  Jiigli  ilegr«-e,  lending  the  ahdoineri  a  uniformly 
arched  appearance  like  that  of  a  Warrel.  The  diniiliriigni  may  be  forced 
Upward  so  as  lo  interfere  seriously  with  respiration  and  heart  action. 
In  debilitated  chiMren  the  etilargcriient  due  to  llalnlenci-  i>  a~;^ociii1ed 
with  flaceidity  of  the  abdominal  walK,  causing  lateral  and  cciLtral 
enlargement. 

A  moderate  degn-e  of  dij-tentioii  may  be  ihe  result  of  ealing  certain 
articles  of  f(KMl,  snch  as  turnips  or  ln-aris.  I'Accssive  accnmnlations 
of  gas  are  obsi-rviil  in  l\phoid  fever;  i>critonilis.  operative  and  non- 
operative;  intestinal  pa^e^i^  or  ob:ii|rnctiou;  and  in  >tcriosis  i>f  the  colon 
or  rectum  from  any  cause.  lOxcessivc  distention  is  also  common  in 
hysteria. 

Dilalatiim  of  the  Cdlnn.—  ht  child  reti  flic  erdargemeiil  of  the  abdomen 
may  Ik;  general.  The  dilatation  tnay  be  tcm|iorary.  as  in  constipation 
with  obstruction,  or  iti  rare  insianci's  [ii'rrnaneiit.  when  the  distention 
of  the  abdomen  gradually  beeorncs  enormous. 

Enlargement  of  the  alalnmen  siiniilatini;  ascites  may  be  <lne  to  retro- 
peritoneal and  |)erilorieal  ripumnn.  Unci imtion even  may  hedeleeled, 
but  repeated  puncture  fails  to  reveal  fluid. 
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Other  causes  of  general  abdominal  enlargement  are  hydatid  eygt, 

ranrfT  of  the  bowel  nr  peritrmrun/,  ffriil  lurtimrihitmi,  and  diseases  of 
the  (iter  and  gall-bladilcr.  Enlargement  of  the  latter  organs  may  give 
rise  to  only  a  local  swt-lhng  in  the  right  npjifr  ((Uiuirant;  but  when 
they  attain  very  large  dimensions,  as  happens  not  infrequently  in 
caneer,  amyloid  disease,  and  hydatid  cyst  of  the  liver,  inspection  may 
show  only  gi-neral  enlargement,  with  small  prominences  corresponding 
to  cancerous  nodules  or  small  cysts. 

!>])liiiir  niliiriji'iiinii  attains  Its  greiitcst  develiipnii-iit  in  leukemia  and 
in  chronic  malarial  poisoning.  It  is  often  visible  as  a  general  enlarge- 
ment of  the  belly,  but  may  also  produce  a  more  marked  prominence 
over  the  lower  left  ribs  and  the  corresponding  lumbar  region. 

In  Jigcase.t  of  the  k-i'lto-j/^i  asuociateil  wilh  great  enlargement  a  i)romi- 
nence  is  usually  visible  in  the  Hanks  and  lumiiiir  region  corresponding 
to  the  kidney  involved  unless  there  is  ron.sidenible  emaciation;  ante- 
riorly the  enlarpcrnent.  if  any  be  visible,  usually  appears  to  be  general. 

Kiilari/rmcnlx  of  the  nhdomi-n  l)rifini>i>ig  i»  ike  luwer  quadraritK  rind 
brniminri  i/mi'mt  secoinlarilv  are  nsiiiilly  of  pelvic  origin.  The  most 
common  are  those  due  to  pm/iKiui'!/.  rtiroperit'inral  sarcoma,  tD'arian 
or  parotarian  n/sts,  vlt-riiif  fibroids  ni\i.\Jibrin-i/i<ln,  ami  iiIixitm  or  iieriloncal 
effiisiim  as  in  chronic  peritonitis,  As  a  greatly  disterided  bladder  may 
gi^e  rise  to  confusion,  it  is  a  g<iod  rule  to  pass  a  catheter  and  make  sure 
that  the  viscns  la  eui]»ty  before  proceeding  further  with  the  examination. 

Local  Enlargements  or  Tmnors  of  the  Abdomen.  An  i-rihirgcnient  in 
the  region  below  the  xlernum  or  epiga^lrinni  u>ually  indicates  distention 
or  dilutatlon  of  the  .liinnitrh  or  a  tumor  nt  the  pi/loruK,  which  \n  almost 
always  cancerous.  KpigiiT^tric  prominence  is  also  seen  in  large  eaters. 
It  is  not  uuciJinmon,  however,  to  tim!  here  a  i-micrrmis  nodule  pm- 
jecting  l'ro[ii  the  surface  of  (he  lirer  or  a  hi/dnliit  vi/mI  of  the  same  organ. 
Anr.iirimn,  caneer  of  the  large  inieMiiic.  and  a  morbid  growth  in  the  Uft 
lobe  of  the  lirer  are  among  the  pii.-tsible  cjin.sc.s  of  enlargement  iu  tJiis 
region,  in  wliich,  or  to  tin-  left  nf  the  median  line  and  near  the  level  of 
llic  ninbilicu.v.  iffiixi.oii.i  into  the  Irnfor  jieritmienl  eiifiti/  are  also  found. 
Much  more  rarely  a  sweilhig  in  the  epigastrium  is  caused  by  a  tmnor 
of  till-  paiicri'Mt.  such  as  tvAl.  absce.'W,  or  cancer,  or  by  sclerosis  of 
lh:i{    urfjan. 

A  rigol  rertiiif  mi/.trte  is  capabli-  of  simulaling  a  tumor.  In  hysterical 
subjccis  rigi(lil,\  of  the  ab'loJniuiil  niuM'Ics  wilh  tympanites  sometimes 
gives  rise  to  a  swelling  known  a,s  "{iliantoni  tumor."  Such  swellings 
are  less  constant  in  shiipe  and  charai'ter  than  genuine  tumors,  and, 
although  dull  on  percussion,  apjiear  more  superficial;  tliey  sometimes 
disappear  under  frii'tion  wilh  the  hand,  and  iri\'aria!ily  uniler  full 
anesthe.sia;  when  in  addition  the  stigmas  of  hysteria  are  present 
all  doubt  is  at  oin-e  removed.  These  pluintoni  tumors  are,  as  Fritx 
has  pointed  out.  often  really  cases  of  dilatation  of  the  colon, 

Fiilurgeniciils  In  the  rifflit  upper  i/iiiiilni>il  or  right  hypochondrium 
arc  most  frequently  due  to  disease  of  the  liver  aud  gall-bladder.     I,**!" 
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frequently  a  much  enlarged  or  rustic  kidney  cnunev  swelling  in  this 
reRion. 

I'riiujirj'  jnafignant  ilianuie  »/  the  supTiirrnnl  bixheit — ii  rare  Hffeclion — 
is  often  accompanied  hy  swelling  of  the  upper  abdomen. 

Knlargement  in  tin?  Tiyht  Uiwir  i/uatlrarit  or  right  ilinc  region  occurs 
with  affections  of  the  cecum  and  appendix,  as  apiKTidieitis,  typhlitis, 
ai)d  perityphlitis,  with  <<r  uithnnt  jius  fcirmiilinn,  fertil  aceuniulation 
and  fecal  abscess,  carciiioma ,  stricture  of  the  ileocecal  valve,  intus- 
susception, and  with  orarianaud  tubal  diseaxi',  such  a-<  ovarian  tumor, 
cyst  of  the  broad  hgauient,  pelvic  abscess  ^usually  of  tubal  origin — 
and  extra-uterine  pregnancy. 

Other  ronditiori.s  to  lie  thought  of  in  this  region  are  acute  and  chronic 
lubeTculous  peritonitis  and  an  enlarged  or  viorahle  kidney.  In  these 
cotiditions  tlie  most  e.vact  irifurniiition  in  regard  to  physiciil  character* 
istics  is  obtained  by  means  of  palpation  and  percussion,  which,  with  the 
clinical  history,  enable  the  physician  to  dislin^ni.sh  one  frtmi  the  other. 

When  ihc  /(/(  upper  ipiiidrujil  it  left  hypochnndriiuu  is  the  scat  of 
enlargement  one  of  the  following  eoiiditions  should  he  .su.s[H'eted :  dilata- 
tion or  careinonia  of  the  stoniaeh;  enlargement  of  the  spleen  {<{.  v.)\ 
movable  kidney  or  a  renal  tumor;  and  cfVusion  in  the  lesser  peritoneal 
cavity. 

The  enlargement  may  also  be  <iue  to  fecal  accumulation  in  the  left 
transverse  and  desirniling  colon. 

An  interesting  cause  of  awelling  in  this  region  and  in  the  lumbar 
region  is  periijiiglrie  or  niibilinphranni'itir  idinrenH  (i/.  r.). 

Knlargements  in  the  left  Imrer  'puidrnid  nr  left  iliac  region  in  women 
are  usually  due  to  ovarian  tumors,  pelvic  abscess,  pelvic  hematocele, 
or  uterine  fibroid,  the  diagiiostii'  point.-*  of  which  luive  been  referred 
to  under  enlargements  in  the  right  iliac  region.  When  these  conditions 
can  heexchHietl,  an  enlargement  in  ibis  region  may  indicate  fecal  accumu- 
lation or  tumor — iisnally  cancerous — in  the  slgrnnid  Hexurc  or  descend- 
ing colon,  volvulus,  tnhercnlous  periloiiitis,  or  enlargcnicjii  ur  displace- 
ment of  the  kidney  or  spleen  ('/,  r.).  I'Vcal  abscess  also  may  occur  here, 
and  the  tumor  of  intussusception  may  he  found  on  the  left  side. 

Biihirgemenl  iihi'iil  Ihi-  ernlre  of  the  ahdnmeii  or  urnhihcal  region  may 
be  due  to  nmhilical  hernia,  to  gastri^iptosis,  or  a  floating  kiilney,  spleen. 
or  liver,  to  cumx-r  of  ihe  stomach,  liver,  or  intestine,  or  sarcoma,  of 
the  retroi»critoaeal  glands,  to  hydulid  disease  of  the  liver  or  a  tumor 
of  the  gall-bladder,  or  finally  to  tuberculous  disease  of  the  omentum 
or  mesenteric  glands  (tabes  rncseiUerica). 

Enlargement  tttiaee  the  puhi.t  or  in  the  hypogastric  region  is  due  most 
frequently  lo  pregniim-v,  Hbroiil  limi'ir  or  filirocjsl  of  the  uterus,  or 
to  distention  of  the  bladder.  In  acute  tuhercidinm  periionitis  a  diffuse 
swelling  of  gradual  development  sometimes  appears  in  this  region. 
Enlargement  above  the  pubis,  associiited  with  Malteniug  of  the  upper 
Half  of  the  abdomen  and  abnormal  distin{'tncss  of  the  lesser  curvature, 
also  occur  in  dilatalion  iiflke  uluinaeJi  ami  ijiuitnyplmia. 
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Eiiliirgcmciits  hi  the  fiankg  tmd  himhiir  reijiuna  awompany  uuilignant 
tumors  of  the  kHlncys,  hydronephrosis  ami  pyonephrosis,  perinephric 
aharess,  and  Ijirge  renid  rysts;  jdllumgli,  (is  a  rule,  renal  mhirgcmcnts 
do  not  produce  any  visible  change  in  the  liack.  On  the  tpjt  side  an 
enlargement  may  also  be  due  to  [lenjfa.ttrie  or  ^uhdiiiphragmatic 
abscess,  or  to  an  enlarged  or  disloeaterl  spleen.  On  the  right  tide  the 
cause  may  be  an  enlargement,  as  from  hydatid  cyst  of  the  liver,  or  a 
retroperitoneal  snrnirna. 

Diminution  in  Site  of  the  Abdomen—  Retraction. — The  size  of  the  abdi>- 
men  is  diminished  in  wa.'^tiny  ili^ea.'se^?,  and  in  disea.si-s  that  cither  inter- 
fere with  the  ingestion  or  assimilation  of  food  or  destroy  the  appetite. 
This  class  eompri.ses  cancer  iif  the  esophagus  and  stomach,  chronic 
lead-poisoning,  anorexia  nervosa,  chronii-  diarrhea,  ami  tuberculosis 
of  childhood.  Wasting  of  the  subcutaneous  ami  umenlal  fal  and  atrophy' 
of  the  abdominal  organs  cause  the  abdonien  to  become  eoneave  or 
scaphoid. 

AuscultatioiL — .\lMloniirial  auscultation  is  only  occasionally  of  value 
in  physical  examinations.  Tlic  absence  of  the  normal  peri.st,altie 
sourLds  is  a  ilia  gnostic  sigiL  of  iiri|iiirrance  in  peritonitis,  and  is  the  result 
of  intestinal  paresis.  In  mechanical  intestinal  oUstruction  the  sounds  are 
usually  exaggerated  above  the  obHtruetion  in  the  eHVirt  of  iK'riatahis  to 
pu^h  by  the  obstruction.  Crepitant  friction  is  occasiojially  heard  over 
the  liver  or  spleen  in  peritonitis.  Over  a  gravid  uterus  can  be  heard 
fetal  heart  soniuls  and  the  uterus  souffle.  A  bruit  can  at  times  be 
noticed  when  there  is  an  abdominal  aneurism.  A  venous  hum  is  also 
heard  occasionally  in  the  region  of  the  umbilicus,  in  cirrhosis  of  the 
liver  due  to  the  enlargement  of  the  umbiliciil  or  para-umbilical  veins. 
The  sounds  heard  over  the  stomach  are  described  in  the  physical 
examination  of  that  organ. 


THE  STOMACH 

Inspection. --Direct  inspection  nf  the  epigastric  region  often  affords 
much  jdisitive  informutioii.  When  there  is  much  toss  of  alMlominal 
fat  and  the  stomach  is  well  dislendfd.  its  outlines  can  sometimes  be 
traced  with  the  eye,  and  the  poiiliosi  and  size  nl'  the  viscus  may  be 
outlineil  li\  observing  the  >hado\v  cnrrespomling  to  tlic  lower  curvature, 
which  moves  with  rc-iiiinuion.  A  shadinv  I'lirrespitridiiig  to  the  lesser 
curvature  is  also  seen  in  gaatropiosis.  The  best  position  for  the  examiner 
is  behin<l  and  above  tlie  jiatrerit's  heiiil  while  the  latter  is  lying  down. 
If  the  lower  curvature  can  be  traced  considerably  below  the  navel, 
the  >toTnach  is  alriii)>t  eertaiiily  iliLitt-il,  and  if  at  the  same  time  there 
is  a  prominent  swelling  in  the  pyloric  region  the  (iilatation  is  probably 
due  lo  cancer  of  the  |jylorus.  A  niarki'd  groove  extending  from  t 
umbilicus  to  the  ribs,  about  or  to  the  left  of  the  nipple-line,  is : 
cases  nf  dilatation  uil  h  gasiroptosis.     It  marks  the  position 
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curvature.     Tht-  lower  border  is  also  marked  by  n  groovi-  extCTidirig 
in  a  riirve  frfun  tlie  pubis  towaril  the  firat  gruove. 

Peristaltic  wares  may  be  *ecii  to  triove  sporitHiicoiisly  from  left  to 
right,  or  after  tapping  the  region,  or  applying  an  ether  spray  or  iee-water. 
Wlien  the  pylorus  is  ob-itrueteil,  luitiixTistaltic  waven  may  uho  be  seen. 

Flu,    1114 


Slumach  inftalcd,  ahav/'iag  KnHl.ru|ilr>*iii. 


I 


Distention. — J)isteiiti"ri  of  the  stomach  with  earbiin  dioxide  or.  safer 
nnd  better,  with  air  liynn-iuisof  a  hand-bulb  >vriN;:e  (see  inilnlion), 
frequently  brings  the  outlines  of  tumors  of  the  pylorn-.  plainly  into 
view,  while  at  the  same  time  any  tuinor  l,\  ing  lieliind  the  .-.tornach 
becomes  less  distitiet,  and  false  tumors  due  to  spasm  of  the  gastne 
tnnseular  eoat  vanish.  Distention  idso  helps  m  nnip  out  the  entire 
organ,  to  separate  it  from  surrounding  viscera,  and  to  e'itimale  its  size 
aii<]  position.  It  therefore  affords  a  means  of  distinguishing  gastrnptosi.s 
from  dilatation. 

Osstrodiaphany  or  Transillumiaation  of  the  Stomach.-  Ktnliorn  has 
suceetxled  in  triin>iilnmiiiatjiig  I  lie  sloniaeh  willi  an  Kdisoii  lamp 
fa-stenctl  to  a  soft-rubber  tube.  The  wires  to  the  battery  are  earried 
throngb  the  tube.  After  the  stiMiiaeh  eonreiit^  lia\e  been  rennr\eil. 
the  patient  is  to  take  one  or  l"o  glassfuls  of  water,  and  the  apparatus 
after  lubriealion  is  then  itiMTled.  The  e.\iiminnlioii  must  iie  made  in 
a  dark  riMjrn.     By  means  of  gjislrnrliaphany  the  apiiro.xirnate  position 

d  size  of  the  stomaeh  and  the  jircseriee  of  rumors  of  the  anterior  wall 
rminiil.    The  results  are  not  strielly  aeeunite,  however,  as  the 
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ttitmtitic!!  wlifrn  tiiipt}'  art-  oIho  illuniiiuitrd.  The  form  aixl  Mze  r>f  llic 
RtuiiiiK^'ti  «rc  not  Ml  ri^ntlily  bmught  out  as  the  topogruphimi  relation  of 
(uitHirH  of  tlic  •(toimifh  imd  ihoae  in  the  vicinity  of  that  organ.  GaMro- 
(]in|)hftri.v  in  of  Henlee  In  ttome  cases  to  distinguish  dilatation  from 
Kiislrc'iifo^i^, 

Dbect  Oastioacopjr.- -Thi-  f,ifi|)Iiti(tii^  iiiid  slomnrh  nmy  be  directly 
exNNiiiiril  liy  niiiipi:^  of  a  Iook  thin  nut.il  tube  with  a  smali  electric  light 
nn'l  a  rcilccting  mirror  on  I  lie  ilicliil  criil,  ihegiistroscojw.  It  is  cluimcd 
(hilt  rhniiiKh  lhi-->  tube,  ulcerations.  ero.>:jions,  thickenings,  and  inflam- 
matory »iui(li(i(iri-i  eiiii  In-  ri-cogni/.cd  anywhere  in  the  stomach.  This 
<lirect  melh(Hl  of  e.xumintilioii  of  the  ^stomach  is  hardly  aMiilahle  for 
oriliniiry  I'hiiical  pro^ohircs.  as  it  rt'Cjuires^  a  certain  amount  of  teehntcal 
nkill  lo  ]iim.s  the  tube,  (iiid  ii  gi^'ncriil  itiiesthetic  is  usually  ueccssan'. 

lUintsen  Rays.  —The  outline  and  movements  of  the  stomach  may  be 
nliH('r\eil  by  the  use  of  tin-  lhioroseo(ie,  i)rovi(led  the  patient  has  been 
priA  iousl,\   K'ivcn  an  emulsion  of  bismuth  subiiitrate. 

Palpation.  I'lilpation  of  the  stomach  i^  closely  a»sOGUted  with 
aii'x'iillation.  inaMnucli  his  the  former  n\^i  elicits  sounds  (snocoaaiOD. 
gni'^lio^)  utiirb  iire  helpful  in  diagnosis.  The  hand  must  be  plafBJ 
Hat  u|>oi)  ilie  iilxliiinm  and  jiressure  made  by  flexing  the  last  phalanges. 
To  make  ilii-p  piUpiitiun,  gradually  inerca>ing  pressure  with  a  ratrnxy 
movement  Tuii^t  be  eitipl<i\f(J.  It  may  lie  of  advantage  to  palpate  in 
llii-  kiutM'llMHv  |)osi(ion.  so  that  deeply  seaieil  lumors,  if  movable, 
innj  bill  forwiinl  iijiaiii^l  the  .ilHliiniin:il  walls.  I'.itpation,  howcair. 
etiiits  inbirniiitioii  indejiendently  of  aiist-uliation,  rhiefly  in  coodixket 
of  disease. 

/■.'/"?"■'■''■"■  pnlmtiim  is  eoiiimon  in  anemia,  in  nerv-cms  <lj  i|W|Mi. 
in  valvular  discaiv  i)f  the  heart.  pariinilftrl\  tricuspkl  rr^ui^tatka, 
which  prtnhiivs  a  liver  pul.'«e,  and  in  rare  cases  of  aneurism  of  ibe 
alhiomtn^il  aorta. 

Inrretiwit  re:tiManrt  may  be  due  to  hypertrophy  of  the  nuMtte 
coat  which  cx'xisis  with  distention  of  the  sti.mach.  A  skmnkai 
eomlititm  of  llie  siom«<-h  vhh  i«(Tca>ed  resistance  mav  be  due  to  • 
diffii^i  cjircinoina  of  the  walls  of  tin-  siomaeji:  or.  "rmrely.  to  the 
».K-aili>.i  ■fibnihl  stomach'*— Mtn-pby  and  thiekeriitig  of  "tbc  Talfr 
from  chronic  frasiriti-.. 

lncrva.-^l  Pcsi>taiKT  limitfTd  ii.  the  pylorus  is  fomid  in 
nie  same  effect  pr«xlue«d  b\    u  ten-*  right  rectus  mosele 
cxcludc-t- 

Podtion  ol   Gasmt   Tiuoors.— f;ai,eerB  of  the  pvloru.s  mn   „,_^ 
UMiftlty  l>ctween  thr  wpboij  lanilaec  Bi»d  iliv  umbilicus  fruiiulli  J 
littie  to  the  rij:h)  of  iIil  tuHui.  liw,  but  they  mav  be  found  helmr 
umbilicu:'  and.  escepti.Hmll'     «tjll  low.ir  dowu.     \(!liesioiu.  to  mlAt. 
ing  organs  cmmoul*   pn*v^i,i  li^   twum  Iron,  iK-iiic  inov«J 
it   has  formed  adbe^on^  i.,  U.^  b^>.r  .^  .liapbragm.  it  laove.  B 
»ith  respimfoi,  and  even  «b«,  .|,^  ^„  „„  adi,^^„„^        ,,,^ 
may  move  a  hllle  with  rif,|iirati.n.  «„,]  ,^^  „,^^  ,^,  displaced  m 
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inches  laterally  by  innnipiilation  or  chanfte  of  posture.  Tumors  of 
tlif  ksatT  curviilure  jIiow  ikriikil  rt-^pinitory  m()\fiiii-nt .  As  ii  rule, 
tumors  (iue  to  gastric  cancer  arc  small,  hard,  ami  irregular,  and  gradu- 
ally incpeiise  in  size. 

Non-malignant  tumors  arc  found  in  rare  instanws,  as  well  as  tumors 
due  to  adhesions  around  old  ulcers  and  tn  puckereil  sciirs.  The  latter 
are  distinguished  from  tjiiiccrous  (tnnors  ruit  Ijy  the  physkiil  cxiinihia- 
tion,  but  by  their  duration  and  clinical  history.  Sometimes  a  tibroid 
pylorus  may  hv  felt  ns  ii  firm,  eylindrictil  muss  about  the  size  of  the 
terminal  phalanx  of  the  thumb. 

Tenderness. — Tenderness  is  elicited  liy  palpation  in  gn.strilis,  in 
neuroses,  especially  the  hyperacid  forms,  in  ulcer,  and  in  cancer.  In 
gastritis  and  neuroses  the  tenderness  is  usually  diffuse  and  is  not 
constant:  in  cancer  the  tenderness  is  u.suiilly  limited  to  the  scat  nf  the 
twmor,  but  is  not  so  marked  or  so  sharply  localized  as  in  nicer.  In 
ulcer  tenderness  is  rarely  fdisent;  even  when  there  in  no  pain  it  is  very 
decided,  and  sometimes  is  so  sharply  loealizcd  that  the  tender  spot 
can  be  covered  with  the  tip  nf  ilie  linger. 

Percussion.  Position  of  the  Stomach. — The  stnmach  is  a  distensible 
organ,  and  does  not  oeeiipy  a  fixed  jiosiiion.  ll  is  ilepresspil  by  ilown- 
wanl  pressure  nf  the  diaphragm  in  deep  inspiration,  by  emphysema. 
left  pleural  effusiuns,  enlargen>ents  of  the  h\iT  and  spleen,  and  tight 
lacing — it  is  elevated  by  any  causes  that  greatly  distend  the  bowels 
or  peritoneal  cavitv— tvmpanites,  peritoneal  effusions,  tumors,  and  the 
like. 

When  at  rest  its  shaiMr  is  that  of  a  tul)c,  the  upper  two-thirds  of  which 
lies  in  the  left  upper  (jnadrant  arid  rinis  alnin.-l  vertically  downward 
from  the  carilia.  The  lower  tbinf  curves  tiiwanl  the  pylurns  and  lies 
almost  boriitnnIall.\ .  .M'ter  food  is  Taken  the  sinniaeli  is  disteniliil  and 
its  position  changed,  the  organ  bciti;;  rotated  anteriorly  from  In'low.  the 
greater  curvature  rising  an<l  looking  more  forwjird,  while  tin-  anterior 
surface  has  a  more  upward  |>rl■^cMlatiorl. 

The  cardiacrtnl  oi  th<'  .'-liiniach  i>  lixed  to  the  diaphragm  by  peritoneal 
altaehments;  the  cardiac  oriiiee  lies  behind  the  sternal  insertion  of 
the  left  seventh  rib.  The  iijrlimu'.  on  the  contrary,  is  freely  movable 
and  its  position  may  vary  con^idendily.  It  iisrtiilly  lies  aliglitly  to  die 
right  of  the  midline  alxml  half  way  between  the  unibilicns  and  xiphoid. 
Variations  in  the  posiliiin  of  the  jireater  curvature  nf  the  slonnich  are 
also  compatible  with  health.  It  iiim,v  extend  normally  as  low  as  the 
umbilicus.  In  children  the  position  is  usually  higher,  while  in  adults 
over  fifty  it  fretpiently  lie>  in-low  the  navel.  The  iii'inr  tmrdrr  of  the 
stomach,  in  the  left  miilclavicular  line,  lies  between  the  (ifth  interspace 
and  the  sixth  rili,  oi'i'asionalb  in  iht.-  fourth  interspace  oral  the  seventh 
rib. 

Trauhe  lias  ealleil  .special  attention  to  the  left  lower  portion  of  the 
tJloras  which  projects  over  the  stiirnaih.  the  "seiniluiiar  space."  The 
Upper  limit  is  a  crescentie  line  starting  from  the  steniuni  in  the  sivili 
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■Icnparr  and  c):t(.-iiding  in  a  rurvetl  liiip,  coircsponditiR  approximately 
t#  tbe  curve  fJ  ibe  rib,  to  the  axillary  line.  I(  is  known  as  ■'Triiiilx''3 
Imm."  in  hraltli  this  spai-e  gives  a  lympanilic  note.  unk-s:«  the-  stoitiarh 
cr  trum-erse  rolon  is  full  or  the  omentum  very  fatty.  In  left  pleural 
tMomm  it  \*  diill.    (See  Diseases  of  Lung?.) 

Anft  o(  Stomach  Tjmptnr.— Though  the  tympanitic  percus-iign  note 
ovtr  tlif  empty  niomneh,  the  so-called  "stomaih  tymjwny,"  is  said  to 
bave  etrtain  qualitic?'  which  di^stinguisli  it  from  tympany  of  the  rest 
at  the  aUlomen,  in  aelnal  practice  it  i.s  iisuftlly  impostdhle  to  outline 
tiir  stomaHi  by  onlinary  percussion.  However,  if  the  patient  has  just 
trnkta  Mtme  water  or  Utw]  into  the  stomach  the  lower  liorder  can  usii- 
afly  I)e  demon^tratecl.  .\us''ii!latory  jHTnisjion  is  frequently  valuahle. 
eifjwially  if  the  stomach  is  inflated  or  contains  water,  and  is  of  par- 
ticular value  in  dttferentialitig  ii  tuntor  of  the  pylorus  from  u  tumor 
in  the  -ame  position  nnconnecteil  with  the  stomach. 

AascuItatioD. — liy  means  of  auscultation  it  ran  be  determined 
whether  or  not  there  is  obstnictloii  at  the  cardiac  orifice.  On  listening 
*iv«-r  iJm-  es<iplui(ciis  with  the  siethoscoiie,  while  the  patient  is  swallowing 
a  lifjuid,  a  spurting  souml  ii  licani,  fulluweii  in  from  five  to  ten  or  twelve 
M^vKid^  by  a  second  soun<l.  which  marks  the  escape  of  the  fluiil  from 
the  '-ardtae  orifice  of  the  esophauiij'  into  the  stomach,  the  so-called 
"dt-lclutilion  murmur."  When  ihcrc  is  obsiniclion  at  the  curdiac 
orifi'c,  the  aei-'^ind  >oimd  mny  be  dt-hiyct!  a*  long  a*  a  minute. 

When  the  stomach  is  partly  filled  with  fluid,  a  succus.tion  or  »iiin*hing 
sound  can  be  priMluctil  by  nuA-inj:  the  patient  quickly  from  side  to 
Bide,  or  by  (juickiy  compressing  the  stomach  mid  allowing  it  to  rebound 
iiiimoliiiteb.  .*"uch  compressimi  may  be  m,ide  nltcrnately.  first  in 
ihc  neiglilmrliood  of  tlie  fumiiis  nf  tin-  vioiriaeh  and  then  in  the  region 
frf  the  umbilicus.  Both  IiJinds  -^houlrl  he  employed.  The  ejir  need  not 
be  applied  lo  the  liiwiy  while  the  nunemenls  are  made,  as  the  sound 
b  audible  at  a  distiiiicc  of  several  inches.  Such  sounds  are  abnormal 
if  the\  are  heard  nuire  than  tlircc  lionr*  after  a  li^:ht,  ur  sw  hours  after 
a  full  meal.  I>il«tatiiiii  i>  wry  ]>ri>lijililf  if  the  >plii?hing  sound  is  heard 
^H-Iow  the  navel  hi  a  fii^tin^;  sIomiR'h. 

InflAtioQ  of  the  Stomach.  The  most  accurate  methoil  of  determining 
the  size.  shai>e.  and  [ni^iliun  o(  the  T^lniiiach  is  by  inttalion.  Positive 
infoflDiition  of  these  f.iitors  by  ticliial  distention  of  (he  visciis  with 
air.  supplemente<)  b%  other  nielhoils  nf  ph\<ieal  evamiiiatiiin,  is  roadily 
obtained,  ami  the  nio-i  pniciicuMe  i\>  \\A\  as  the  most  effective  means 
of  accrmiplisbin;:  this  object  U  b,\  simple  inHiition  through  a  slomaeh- 
lul>e  with  an  or<liiiar.\  atomiser  bulb.  The  eurlMni  dioxide  method  has 
the  wie  advaniaire  of  eiiabliii)-  inie  tii  ilivpeiise  with  the  IninKbietion 
of  a  sltmunii-iube,  an<l  so  uiuiiy  di-tini-I  di^il<]vilIlIa}:es  and  daiigets 
ihal  its  use  cannot  be  <i'iiiitenaii<H-ii.  With  ordinary  inflation,  if  the 
air  is  pum|»e.l  in  rapidly  iM  fir^i.  spasm  is  uidiieed  at  the  pylonis 
aial  prevents  the  pri'maiun-  esc!i|K'  of  the  distending  nuflium  into  the 
small  intestine.     ilVpia-r  and  Stengel.)    The  stomach  should  first  be 
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emptittl  in  the  iisunl  niKiiiier,  after  winch  nii  atomijier  hiilli  is  fitte<! 
to  the  stomsch-tul>c,  without  rcmoviiiR  the  latter,  ami  the  distention 
carriwl  to  «  poitii  jusl  short  of  ((lusirijc  ilisiumforl.  Owinj;  to  ihf  l«x 
condition  of  the  alKlinuinal  nails,  the  outline  of  the  stunmch  is  usually 
at  once  vi.sible,  or  it  can  he  (Ictermiiiwi  hy  paliwtion,  by  |XTcussion, 
or  by  auscultatnry  pi-rcussion.  The  fulluwing  sign  may  be  sufficient: 
"when  the  hulb  of  the  syringe  is  cMini pressed,  forcing  the  air  through 
the  tube,  u  peculiar  nietallie  rini;  ciin  be  liciird  with  the  strtlmscnpe 
over  the  stomach.  When  the  \tf\\  of  the  iiistniuicnt  is  moved  along 
beyond  the  ^tonmcli  limils,  the  soudiI  instantly  loses  its  mctnllic 
character."  The  same  authority  advises  that  the  air  lie  allowed  to 
t>cii|>c  iK-forc  the  tiilK-  is  withdnikvii,  in  onlcr  to  [ircvejit  the  ilistrcss 
which  often  accompanies  the  csi'a|)t'  of  air  From  the  stomach,  probably 
on  nccDunt  of  a  sjmsin  at  the  eanliac  urilice. 

When  gastroplosis  is  present,  the  greater  curvature  is  founil  well 
bt^Iow  the  level  of  the  umbilicus,  and  in  extreme  eases  may  lie  in  the 
pelvis.  Dilatation  will  show  a  iiuirkc<l  increase  in  the  si/e  of  the 
stomach.  \'isib!e  peristalsis  is  frer|ncntly  noted  only  after  inflation 
and  tumors  of  the  niiteriiir  wall  and  jn  lorus  nia\  aiijicitr.  or  lin'uTnc 
more  prominent  if  previously  noted;  while  tumors  posteriorly,  if  pre- 
viously palpable,  liisiippcar.  The  cciurilcr-iiidiciitions  of  this  nti-lhoil 
are  ailch  as  would  appb'  to  the  passage  of  a  sIoma<h-tiibe  at  any  time. 


THE  INTESTINES 

Siapection-^I-ocal  and  general  4'nlargcincnt--i  of  the  ahdoineii  liave 
Ik-cu  diseussed  in  the  preceding  psiges.  Movements  due  tii  increased 
peristalsis  of  the  intestine^  are  seen  in  obstrnction.  The  intestine  above 
the  point  of  obstruction  may  swell  into  a  wcll-ilelincd  tumor,  which 
becomes  hard,  and  is  ihill  tympanitic  on  pereussion. 

Palpation. — Tenderness,  peristalsis,  peritoneal  frii-tion,  the  bubbling 
of  gas  through  a  constriction  of  the  bowel,  and  tumors  arc  n-i'ogni/.ed 
by  palpation.  It  is  often  necessary  to  place  the  patient  on  all-fours 
or  in  the  knee-<'hest  position. 

Percussion. — Tlie  normal  note  is  tympanitic.  Local  aren.'s  of  chih 
ncss  may  be  due  to  intestinal  tumnr.  I.ighl  |>ercus>inn  >!u>uld  lie  em- 
ployed. A  dull  tympan\'  indicates  a  -.olid  mass  surrounded  by  disleinled 
intestines.  The  outline  of  the  large  intestine  can  be  asccrtaineil  by 
filling  it  with  water. 

AusciiltatiOD.-  Normally,  ix-ristullic  soinids  are  heard  over  the 
intestines.  These  are  absent  if  there  r»  ])aresi>,  uf  the  bowel  from  piri- 
toiu'lis  or  from  other  eauscs,  KxaggenilioM  in  fn-ijuency  and  intensity 
of  the  sounds  take  place  when  there  is  increased  peristalsis,  as  in  enter- 
itis, lifter  n  catharlie,  and  in  the  eiirly  sragc>  of  mccliariical  i[itcstinal 
obstruction  above  the  site  of  the  obstrncti<tn. 


Topographical  Anatomy,  (.'^cc  I'lntes  IV  and  V.)  The  right 
lobe  cil'  the  liver  is  applied  to  the  eoiicavity  formed  by  the  lower  lobe 
of  the  right  lung,  being  sepnrated  fnmi  it  b.v  the  diiii^hnigiii.  The  thin 
lower  edge  of  the  right  lung  overlaps  the  liver  at  its  upper  part,  but 
the  greater  portion  of  the  anterior  snrfaee  of  the  right  lobe  of  the  liver 
is  in  eotitaet  with  the  ribs.  The  under  surface  of  the  Hver  is  in  relation 
with  the  stomach.  trans\'er3e  colon,  dumleimm,  right  kidney,  aud  right 
suprarenal  capsule. 

A  needle  thrust  Into  the  right  side,  in  the  raidaxillary  region,  between 
the  sis  and  seventh  ribs,  wiml<l  tni\crse  Ihc  hing,  and  then  go  through 
the  diaphragm  at  it?  eentral  attaehment,  into  the  liver.  The  lower 
border  of  the  liver  extends  in  the  median  line  (intvthiril  of  the  distance 
from  the  tip  of  the  xiphoi<]  cartilage  to  the  umbilicus.  In  the  right 
miih'lavicular  line  it  extends  to  the  lower  border  of  the  rib.s;  and  in  (he 
niidaxilhiry  to  the  tenth  rib.  The  upper  border  is  opposite  the  upper 
border  of  the  sixth  rib  in  the  niidelavicular  line,  and  extends  horizontally 
to  the  axilla  to  the  ninth  rib  behind. 

The  attachment  of  the  Hver  permits  of  a  certain  amount  of  move- 
ment. Hence,  the  liver  is  depressed  by  deep  inspiration,  emphysema 
of  the  biUK's,  or  right  pleural  effusion.  Wlii-n  the  ])atient  lies  UfMin  his 
left  side,  the  left  lobe  of  the  liver  rises  higher  and  the  right  extends 
lower;  anil  wee  vrrna,  when  the  patient  lies  upon  the  right  side,  the 
liver  turning  upon  the  siispciisory  ligament  as  an  axis.    (Gerhardt.) 

Inspection. — Inspection  is  tint  of  very  great  assistance  in  the  dia/;- 
iiiisis  of  disfiise>  of  llie  liver.  I''r<'']nciill_\  there  is  a  itu'cUing  or  ttimur 
in  the  right  upper  (|u»rlnint.  which  may  or  may  not  be  produced  by 
an  erihirgcnterit  of  the  liver,  but  which  .'^houlil  direct  attention  to  that 
organ.  Sueh  a  swelling  may  be  observed  in  amyloid  disease,  hydatid 
tunior.  ciiiiccr.  abseess.  and  les^  fri'(|uenlly  in  fatty  liver. 

Palpation.  The  hmer  border  of  the  liver  can  be  polpatwd  in  thin 
subjects,  and  ol'ten  the  gull-bladder  when  it  is  greatly  enliirged, 
although  dillii'iilt  when  the  abdomen  is  distended  with  gas.  Palpation 
must  be  made  with  the  tips  cif  the  fingers,  pressing  them  firmly  inwanl 
along  tbc  rniirgin  of  the  ribs,  at  the  same  time  procuring  relaxation  of 
the  abtlominal  muscles  l>y  hiiving  the  patient  take  a  full  breath,  and 
having  tbc  legs  drawn  u|)  and  the  -honlders  eicvateii.  The  pressure 
should  be  made  in  the  ititerval  t'olliiwiiig  the  aets  of  inspiration.  Hj" 
eare  and  patience  the  fingers  can  be  pushed  deeply  inwanl  and  be  made 
to  feel  the  border  of  the  liver,  even  in  health.  Care  must  be  taken  not 
to  cause  coniraciiiin  of  the  right  rectus  nuisele.  for  when  rigi<!  it  may 
simulate  tumor  or  eniargcnu-itl  of  I  lie  liver.  The  left  lobe  of  tile  liver, 
l>elow  the  eiisiform  cartilage,  extend-  almost  half-way  to  the  umbilicus, 
[Icre  it  i.-'  most  jiece«ible  Hi  jiidpation.  By  palpation  we  leam  the 
extent  of  movement  of  the  liver  during  respiration.   The  Hver  deseentb 
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and  iscetKls  with  inspiration  and  aspiration.    This  nioviilnlily  distin- 
guishes il  fmm  fixttl  (irgiins. 

Glfnant's  method,  nr  proc^^  du  pimce,  sometimes  enables  thtr  rxuiiiincr 
to  foe!  the  ciip"  of  lln-  liv«-r  when  ordiiinr.v  nictlnMis  uf  pulpiition  fail 
to  rei'eal  it.  The  metlnMl  consists  essentially  in  tlirn.Hiinj;  tin-  liver 
ffMTwiini  with  the  fin^rs  of  the  left  Inind,  wliilc  with  the  thutnli  in 
aI>duction  the  edge  of  the  liver  is  felt  for  during  deep  Inspiration,  the 
rigUl  hand  meanwhile  fon-ing  th»?  inlesliries  out  of  the  wav.  (See 
FiR.  105.) 

I'li..   in.'. 


The  liver  is  niiiformly  enlarj;i-i|  and  patpnMe  in  fiilty  jnui  atnylnid 
disease,  congestion,  imiltiplf  iiIimtss,  m-iiU-  hepatitis,  phns])lK>rns- 
poisonin;;.  lenkemia.  nrkets.  ciingetiilHl  \vpliili>.  nlisini'-tion  of  the  hile 
diK-t-s,  am)  eirrliiisi^.  lrrcj;iiNir  piilpHliK-  enlarceinents  are  fiiinid  in 
single  abseess.  caneer.  hydatid  rvvt  tin  llir  anterior  or  lower  Mirl'ai-e. 
and  syphilis  (t;iinmiMs,i.  The  liver  may  also  lie  paljuLhle,  ihoitgli  not 
enlarged  when  pn-hed  flownward  liy  targe  pleural  i-ttii-iiniis.  pinphy>cina, 
suUliapiiragrnatie  ahscess,  etc.  Kiilari;ement  of  one  lohe  of  the  liver 
may  Im-  the  result  of  any  eau,>e5  of  an  irregular  enlargement,  or  it  may 
23 
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be  tbe  result  of  constrictiun  of  the  liver  from  tight  lacing,  or  a 
lobe"  may  lie  present. 

Floating  tirer  is  diiigiiusticnted  by  fn-ling  in  ibc  lower,  most  frwiiiciitly 
the  right,  jMirtion  of  the  belly  a  large  tiimor  which  may.  however,  easily 
be  eoiifoiinded  with  tuntiir^  of  other  orgiiii^.  It  cuu  L>e  tiijliiiguifhed  >s 
the  liver  (1)  by  rt^ognizing  the  notcfa;  (2)  by  the  preseoce  of  a  tvtnpan- 
itie  note  in  the  normal  liepatlo  region,  a»  loops  of  intestine  lie  between 
the  diaphragm  and  liver:  (3)  by  the  excessive  movabJUty  of  the  tumor; 
(4)  by  the  fact  that  it  is  powibic  to  replaiv  the  liver;  ami  (5)  by  its 
size  and  consistencj*.  It  occurs  alniu^t  csclusivcly  iu  women,  possibly 
as  the  result  of  a  congenital  lengthening  of  the  stdpensorj'  ligament, 
although  more  likely  fn»n  rclaxe<]  abdominal  walls.  It  may  be  con- 
founded with  ovarian  cyst.  a])|>e  mi  iritis  with  tumor,  and  movable 
right  kidney  with  h.vdrtmcphrosis. 

Palpation  of  the  liver  maj  disco\er  a  friction  from  perihepatitu,  and 
pain  or  Imdirnesa  from  that  cause  or  from  cancrr  or  abscess.  Pitlao- 
Hon  of  the  liver  may  Ik-  a  transmitted  impulse  from  the  abdominal 
aorta  <ir  a  venous  pulse,  suih  iis  oct-urs  also  in  the  jugulars  from 
tricuspid  repurgitation. 

Gall-bladder.— When  the  gall-bladder  has  a  certain  degree  of  fulness, 
it  may,  according  to  Geriiardt,  be  not  only  felt  in  healthy  persons,  if 
the  stomach  anil  bowel  i\tv  empty,  as  a  snnx>th,  round,  fluctuating 
tumor  at  the  luwer  bonier  of  the  liver,  but  be  even  visible  ami  be 
oiulineii  by  percussion.  If  a  line  is  dniwn  from  ihe  right  acromion 
process  to  the  umbilicus,  it  will  biseii  the  gall-bladder  at  the  point 
where  it  passes  over  the  ninrgiTi  of  the  ribs.  The  fundus  is  situated 
below  the  edge  of  the  liver,  at  about  the  ninth  costal  cartilage,  just 
outside  the  edge  of  the  right  rectus  mnsele.  Palpation  is  easy  when, 
i)witig  to  closure  of  the  cystic  duct,  the  gjill-liladder  is  distended  with 
bile  or  inllanimatury  exudate,  or  enlarged  by  thickening  of  its  walls 
or  an  accumulatimi  of  gall-sloiies.  A  pcar-s||jij»ed  tumor  is  then  felt 
which,  if  not  adherent  to  the  Imrder  of  the  liver,  is  movable  with  it. 
In  ^simple  stuNis  and  in  piirulciii  iiiH:inimuri<>n  the  tumor  is  tense  and 
elastic;  in  inflammatory  or  carcinomatous  thickening  of  the  wall,  Aen^e 
am)  irregular,  t'idculi  can  often  be  recogoizeil  by  tlieir  form  or  hardness, 
or  by  the  *nund  maile  by  rulibing  them  together. 

Percussion.— Limits  of  Liver  Dulness  in  Health. — The  up|M-r  tjurdcf 
of  the  liver  dulnc^s  i>  found  l)y  percus'^iiig  from  above  downwarcl 
toward  the  liver,  beginning  anteriorly  at  the  thini  interspace,  on  tbe 
lateral  surfatr  of  the  ehcst  at  the  fourth,  mid  po^itcriorly  at  the  angle 
of  the  scapula.  In  health  the  upper  bonier  is  found  anteriorly  at  the 
liftli  interspace,  in  theaxilhi  ai  the  sixih,  and  in  llic  hack  at  the  ninth 
interspace:  and  the  liver  rlulne-s  should  extend  downward  to  the  margin 
of  the  rihs.  In  the  ageil  iln-  lower  border  falls  short  of  this  position 
by  at  least  an  inch,  and  in  deep  ducted  persons  the  entire  liver  dulness 
may  be  not  mure  than  two  inches  in  frimi.  The  wiilth  of  tlie  liver 
dulness  is  about  4  inches  in  the  right  midclavicular  line,  0  inches  in 
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th«  mi<]axillar>'  line,  and  3  inclies  in  the  midscnpiilar  line.  In  rhilrlren 
the  lower  border  of  tlie  liver  is  normally  lower  than  in  lukilts  on  account 
of  itie  relatively  greater  size  of  the  viscus.  Fnr  the  same  reason  the 
upper  border  b  at  a  higher  level. 

Ditainution  in  aizf  eaii  be  <}etermined  by  percussion  only,  and  is 
usually  beat  recognizoti  in  the  anterior  und  liitenil  regions.  Dimiiiiilion 
in  size  is  due  to  simple  or  amte  yellow  alnijihy  of  the  liver  or  to  cirrfKisia. 
It  inu.T!t  not  he  confounded  with  the  apparent  diniinulion  that  takes 
place  in  emphysema,  or  that  which  nmirs  frnm  distention  of  the  bowels 
with  flatus,  as  in  peritonitis.  AbM-nce  of  hepatic  didnesH  may  wrur 
when  there  is  gaa  in  the  peritoneal  cavity.  When  there  is  much  disten- 
tion i)f  the  intestine.^  by  gas,  tiic  anterior  and  lateral  hepatic  areas 
may  lie  tynii>anitie. 

Enlargement  of  the  Liyer.—  In  ord«-r  to  detect  enlargement  of  the  liver, 
insi»ection.  palpfltii^n.  and  jHTcnssion^both  supcrficiiii  niid  dwp — 
are  eniployefl;  palpatory  ]>ercus.Hion  i>  sometimes  of  great  advantage. 
Any  marked  increase  in  the  hepatic  dulness  beyond  the  normal  limita 
(see  page  .^3*1)  usually  means  a  corresponding  increase  in  the  si/c  of 
the  organ.  The  enlargement  ma.i'  be  nniforni  and  the  shape  of  the 
liver  dulness  normal,  or  the  outline  may  be  irregular,  or  again  the 
enlargement  may  be  limited  to  orne  lube.  If  the  etdargenienl  is  irreg- 
ular, the  liver  dulness  may  begin  at  a  higher  ]nmit  in  the  anterior 
than  in  the  lateral  region,  or  may  extend  beyond  the  margin  of  the 
ribs  in  a  limited  area. 

When  the  enlargement  is  limited  to  tlie  left  lobe.  It  i)4  revealed  hy 
increase  in  the  dulnes.s  fr<im  the  xiphoid  cartilHge  downward  as  far  as 
the  umbilicus.  The  entin-  mid  abdoine[i  Ui  the  navel  nia\  be  tilleii 
by  the  enlarged  liver.  The  causes  of  unijorm  cnlarf/cmcnl  and  eiilurgt'- 
tnent  of  (me  lnhf  tif  tin'  lirrr  have  been  discusned.    (iiee  page  337.) 

Irreffularily  in  the  shape  of  the  liver  dulness  occurs  in  cancer,  in 
ftbscess,  in  hydatid  disea^>,  in  i;uiui)ia,  in  entigeinlal  malformations, 
and  in  corset  liver.  Allhutigh  in  abscess  or  hydatid  disease  enlarge- 
ment dowjiU'dTd  is  more  cummoii.  it  may  be  <lirectly  upward,  the 
lower  border  of  the  liver  occupying  the  normal  piwition.  When 
enlargement  of  the  liver  extends  iipimrd  it  is  due  to  a  cyst,  abscess, 
or  gumma  in  the  convex  surfaie  nl'  the  right  lobe. 

DiACxosis. — Kniargement  nf  the  liver  fnmi  iliscasc  nui^t  be  dis- 
tinguished from  enlargement  <)f  urgmis  in  contiguity  with  the  liver, 
from  structures  usually  containing  air  which  have  become  solid  or  non- 
resonant  and  from  eonijpiiital  ur  iicipiin-d  nmlformiitioris.  It  is  well 
to  bear  in  mind  the  c-onditiuns  which  KimuUih-  nilnrtn-mnih  i/  lln-  lirrr. 
Of  these  we  have: 

I.  Pleural  Effuition.—'Vhf.-  difUcnlty  in  distiTigui>hing  ciilargenieiil 
of  the  liver  from  a  pleural  etfusioii  arises  because  the  hepatic  dulness 
is  continuous  with  that  euuMti  by  the  [iresetice  of  fluid  in  |I»-  pleural 
sac.  In  pleural  effusion,  however,  there  is  uniform  bulging  of  the 
aflccted  side;  the  liver  i^  n<it  movable,  and  chest  exjiaunion  is  lessened. 
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The  upp<T  Iwnler  of  (hiliifss  may  be  movdltk-  if  tin-  I'fTusion  is  not  largf, 
and  the  line  of  fliilncss.  S-shaped — that  is.  high  behind  and  hijth  tii 
front.  If  ihe  effiiNion  is  iurfrc,  the  iipjKT  limit  of  dulnc-w  is  horizontal. 
Sometimcsantnlargprnent  of  the  ]ivi'r  may  give  rise  to  sectindan,' pleural 
effusion,  so  that  too  often,  iiitvr  fiodiiig  pleural  t-tfusion,  thi'  size  of 
the  liver  b  not  estimated. 

2.  Ijthfir  I'ni'iimrnii'i. — The  hi!*torj'  und  clinii-al  course  and  physical 
Mgnii  will  immwliatcly  different  late  the  two  ennditiona. 

3.  I'frifiintiiil  rJfiiKiiiri  anil  ililiiliiliim  njihr  hriirl  arc  said  to  siinuldtc 
enlnrftement  of  the  liver.  The  history  of  the  case,  the  origin  and  mode 
uf  development  of  the  symptoms,  and  thv  jiliyskvil  signs  of  eaniitic 
disease,  point  to  the  true  nature  of  the  lesion, 

4.  Siiijilhi'lirni/mrilir  .I/wix,*. — The  hi>iory  of  the  case  is  generally 
e».sentijii  to  a  rliiignnsih.  The  aeeiirnulation  between  the  liver  and 
diaphragm  eaiiM'>  ihe  latter  to  be  puslied  dowuwiint.  It  is  very  dijfieull 
to  distinguish  the  true  from  ihe  false  enlargement  ill  these  instances. 
Affiifi'l'""  iTiii>   help  ill  thi'  diugimsis. 

.I.  .Ihii'iniinl  CuiulUiim  of  the  Al>it<iniiiial  I'arirtfs. — Increased  tension 
or  spa^rii  of  ihe  recti  muscles,  giving  rise  to  i)hantnni  tmiiorw  of  the 
alHlomcii,  j.unuhite  erihirgcmeut  of  the  liver  in  hysteria.  Anestliesia 
ni»'-t  iifteii  lie  emphived  ti)  ilisperse  the  swelling, 

ti.  l>iMfo«i:  of  Ihr  fj'uiitl  njhnnii  I'auses  dislocation,  on  account  of 
whieli  the  liver  may  aji]niri'iitly  lie  iiiiTciiMi'd  in  size. 

7.  Curifiruiliil  Miilfi^nriafion. — Congenital  malformations  may  be 
ftusjiecleil  ill  tin-  iilisence  'if  iin.v  s\  niptdins  of  liepatic  disease  or  "f 
conditions  that  may  cause  utlier  I'ornis  n\'  spurious  crdargement.  More- 
over, tlie  iri'Tciised  dlihlrs^  will  liii\i-  c.vi-Ied  from  i-iirly  life. 

K.  7'iijhl  /.'ji'ij/i/.-- Tills  may  displmv  the  liver  upwiird  or  <lownward, 
according  tn  the  liireclioii  of  the  pressure.  It  may  also,  hy  exerting 
lateral  eompre"iori.  bring  more  of  tlie  liver  into  contact  with  the 
Hiileriiir  alxloriiiiiid  wtill;  and  finally,  if  the  ennstrictinn  is  due  to 
pn-Miire  "if  ;l  str.'ip  nr  tiglil  cord,  ii  pmriimi  nf  the  liver  may  be  more  or 
less  deliii'lied  ;iiid  iip|)e:ir  ;i'  a  lno\iilili'  liininr, 

U.  I'.iiliir<irmnif  nf  llir  nhih-miiiiil  rurilriiUs  may  cause  s])urious  enlargt- 
mi-iii  nf  llie  liver.  In  the  siime  way  increased  abdominal  pres.snre  from 
a-'iti-s  or  lyriipiiiiiles  cilu^e^  llie  li\er  lo  rise  higher  than  normal. 
Ui)  The  tirriiiiiiil'ili»ii  'if  firrx  h\  llic  criliiu.  This  causes  extension  of 
llie  liver  diihiess  doH  nwiird.  on  iin-tiunt  of  wliieli  it  may  be  thought 
that  the  patient  has  Hver  disease.  A  pnrgative  must  he  given,  (fc) 
An  urnririii  i-i/nl.  ir)  A^iritr.i.  Kxi-lusioii  of  ascites  is  sometimes  difficult 
if  ihc  ancirei  js  Ineulated  and  •.itiuiterj  iu  the  he|JHtie  region,  (rf) 
'/'i/ri/'.M  './//(('  iniiriilinii.  i'liietl\  riiliiTciilon;-,  ina\  oceii[.y  such  relation 
I'l  Ihe  liver  a>  tn  ii)creasc  the  diilness  downward.  The  history,  the 
occurrence  of  Ihe  omental  tunmr,  with  symptoms  nf  tuberculosis,  may 
aid  ill  rleterminiiig  ihc  rnitdilion.  (rf  In  luiiror.i  vf  thf  kidney,  which 
siiiiutali-  eiilari:id  iiviT.  it  U  found  ihal  the  edge  of  the  liver  cannot 
Well  be  felt;  but  ihe  fingers  can  UMiall\    Ir-  insiTted  between  the 
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mill  lti<>  upper  port  of  thv  rrnAt  tiUDor.  The  rriwl  tumor,  however, 
is  not  lixeiJ.  It  is  roumled  on  every  side,  and  has  the  weJl-kiiown  shnpe 
frf  u  kidney.  (/)  EnlKr^-fmi)t»  of  the  liver  iiiu^l  In-  di*tiiij:»i.''hei) 
from  panerfatic  cyst,  or  effusiim  into  Ike  Us*er  peritoneal  caritft.  This 
eaii  UHtiully  be  »Txinip)i»JKtl  with  ea^e,  except  in  hydatid  <Iisea.'«e  of 
the  left  lohe  near  the  suspensor>-  tiKatnent.  In  effusion  into  the  lesser 
peritojirid  cavity  (he  tiitnor  iKvujiitrs  the  k-ft  upper  qnndnuit,  nud  may 
extend  downward  to  the  K-vel  of  ihe  iinibilioiis.  It  causes  dislocation 
of  lite  heart,  fO  that  the  iip«-x  is  as  high  as  the  thinl  interspace  and 
beyond  the  midclavicular  line.  It  U  accompanied  by  an  increase  in 
the  dtilne-'<s  |m^teriorly,  so  that  the  upixT  liniil  may  extenii  to  the  angle 
of  tlic  left  scapula,    runclure  may  furnish  the  neccssiiry  infurmatiun. 

Aspiratioit. — We  are  rarely  warninted  in  determining  ihe  njitiire  of 
■n  obscure  enlargement  of  the  li\-cT  or  of  the  pall-bladder  by  aspimtiou. 
In  abscess  pus*  is  found;  in  hyddtid  diwase,  tlie  characierislie  fluid 
may  be  withdrawn.  In  a  case  of  local  enlargement,  the  iipex  uf  the 
swelling  slinuld  I»e  aspirateil.  If  pmitrure  !>  itcrfornn'fl  iir;ir  the  npiier 
border,  the  needle  should  l»e  thrust  downwanl:  if  the  lieiir  lower  border, 
upward.  The  left  lobe  should  lie  asjiirated  with  care,  in  order  to  avoid 
entering  the  stoniaeh. 

Anscnltatioii. — By  a)is<-iilliitioii  we  may  detect  a  frirthn  sound  in 
perihepatitis:  a  grating  or  riihhiitg  durinc  palpation  wlicu  the  gull- 
bladder  contains  calculi ;  n  coulinuou^  murmur  m  tricuspid  regurgitation. 


THE    SPLEEN 

Topography  of  the  Spleen  (I'liitc  V).  — The  spleen  lies  in  the  left 
upper  ([iiadraiit.  Ix'Tii'jiiIi  and  in  <i)iitael  with  the  diaphragm  above, 
and  with  the  tail  «(  the  [uiniTeas.  ihe  canlitic  end  iif  the  •ilDiiiucli, 
and  the  suprarenal  gliirnl  bi'hjw.  It  cxrcnds  from  rhi'  ui>[jer  Imrder  of 
the  ninth  to  the  Ihhit  ImnliT  of  the  eleventh  rib,  and  from  ihe  mid- 
axillary  line  haekwanl  and  upward  toward  the  ^piiie. 

Palpation. ^As  the  spleen  lies  entirely  Inhiiid  the  ribs,  it  iIim's  not, 
under  normal  eonditimis,  admit  of  palpaiiim;  but  when  it  i>  rulnrgrii 
it  Iweome-'meeessible  to  |>al|>iition  in  prnpnrtion  tn  the  di'j;ree  uf  enlarge- 
ment and  of  the  n-la^iitimi  uf  the  iilidominal  walls.  It  iiiko-!'  irUh 
Teitpiraiiiin  and  eiinnut  he  said  I'l  be  etdiirgi'd  iiiilev-i  the  edge  of  the 
organ  is  palpable  at  the  end  of  n  deep  inspiration,  even  if  there  is 
increased  dulness  in  the  lower  avilliirv  ri'gioii.  .\ii  enhirgi'il  spleen 
usually  retains  its  norinul  .ih'tj"-.  i\w\  ihe  ilireeiinn  (if  the  eiiljtrgemeiit 
is  diiwnwnrti  and  iiiiriir<l.  When  the  eiiliirgement  is  moderate,  the 
smooth,  blunt,  roundeil  anterior  surface  and  -liarp  edge  of  the  spleen 
can  be  felt  at  the  niiirgin  of  the  ribs  during  deep  In-vpiratioii;  when  the 
enlargement  is  great,  as  in  Iriil.rn/iii.  llie  organ  can  lie  grasped  with 
both  hands  and  its  hilii>  etearlv  iriap[)ed  nut.  The  >airie  ihing  can  be 
doDc  in  the  rare  instances  of  flmiting  spkvn,  but  lierc  a  knee-ehest. 
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poaiUon  will  favor  successful  i>alp8tion.  The  posterior  border  of  an 
erilargeil  spleen  cwri  usually  Ik-  m«jf  out  Ijy  parsing  ibe  hauil  tmckwani 
over  tin;  resisting  organ;  in  children  thi?i  borrlcr  is  always  readily  found. 
In  faet,  the  spleen  is  alwaya  more  pi-adily  palpable  in  children  than 
ill  adults;  it  \s  also  more  movable,  and  tliercforc  can  be  brought  forward 
more  eiisily  to  the  merlian  by  bimanual  palpation. 


V\<i.    KM! 


t'Mling  Tor  the  cdgt-  "t  ihc  siiIfcq. 


Ill  i^i'li-tiir  h-ukrinin  the  spleen  may  l>c  larger  after  a  meal,  yii^Id  a 
ereakin.^  frcniitu^  on  palpailun  ami  a  mnrnuir  un  auscultation,  and 
niiiy  even  pulsate.  The  sph-en  may  also  diminish  in  size  after  diarrhea 
or  free  lieinorrh.itte. 

Percussion. — The  spleen  yields  a  dull  sound  on  percussion.  Pos- 
teriorly ami  below,  tlie  ?iplenie  lUilnes^  merges  inro  rhat  of  the  lumbar 
regiim  ami  kiiiney.  The  upper  posterior  portion  is  hidden  behind  the 
rliaphra^m  and  overlappini;  hin>:.  aitd  hen<e  is  not  aercssible  to  pcr- 
eiUijiion.  I'rui'lieallj'.  iherx-fitre,  the  ivinwtl  ;fplenic  dulness  extends 
between  the  ninth  ami  eleventh  ribs  in  the  middle  and  posterior 
axillarv  line^,  the  spleen  being  there  in  contact  with  the  ribs,  (See 
riate  V.) 

In  |)er(ii-ision  of  the  spleen  the  p;nient  should  lie  on  his  right  side. 
Beginning  fR)ru  above  downward,  the  inier^paees  are  percussed  gently 
niitil  pulmonary  resonance  is  replaced  by  dulness;  then  proceeding 
froui  the  gastric  iirca  toward  the  axilla  until  tympany  yields  to  dulnesi. 
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In  the  same  wiiy,  percussing  froni  bdow  upward,  the  line  is  reached 
where  the  intestinal  tympany  gives  way  to  dulness. 

Splenic  duhifss  may  lie  (TunMichcd  upon  hy  tympany  due  to  tlie 
stomach  or  colon  distended  with  gas;  or  its  duhicsa  may  appear  increased 
through  di^leiilioii  of  tlit;  stomach  and  colon  with  solid  matter,  &  left 
pleural  effusion,  or  basal  pneumonia.  The  spleen  may  also  he  pressed 
upward  by  ascitw  or  hy  a  large  ubdominal  tumor,  so  that  its  normal 
ditlness  is  much  le.ssene<i. 


THE  KIDHETS 

Topography  of  the  Kidneys  (Plate  IV,  Fig.  2).^The  kiilneya  are 
situated  in  the  right  and  left  lumbar  regions  respectively,  the  left 
being  a  little  higher  than  the  right.  They  extend  from  the  eleventh 
rib.  or  twelfth  dor^ial  vcrtcbni,  to  the  third  Juinbur  vertebra.  The  left 
kidney  Ls  in  contact  above  the  spleen,  and  the  right  with  the  liver. 

The  kidneys  are  envelopeil  in  fjit;  their  distiince  from  the  anterior 
surface  of  the  alMiomcn  renders  them  inaccessible  to  percussion  from 
that  direction,  and  the  thick  dor>al  and  luinlmr  tissues  coupled  with 
the  relation  of  the  kitliieys  with  the  spleen  and  liver,  which  give  a  dull 
note- 1)11  pc  re  us?  ion,  make  it  diflicult  to  outline  the  kidneys  from  behind. 

Palpation, — Palpation  of  the  norniiil  kidney  is  dilhcull.  It  can 
only  be  bimanual.  Pluce  the  fingers  of  one  hand  below  the  last  rib 
outside  of  the  limibar  muscles  erector  spina?  and  apply  the  other 
Im-Iow  tlie  ribs*  in  front.  Firrn,  persistent  prcs-sure  with  tin-  aluinininid 
muscles  relaxed,  especially  in  thin  subject',  will  i-ftcii  enable  the  normal 
kidney  on  the  right  side  to  be  IV-ll  when  llie  jiiitient  lakes  a  deep  breath. 

Palpation  of  the  kidney  liecomes  easy  when  it  is  either  enlarged  or 
di.<!plaeed.  and  at  times  the  kidney  can  be  grnnpcfl  between  the  tivo 
hands,  its  size  estiniatc<l,  and  its  physical  characteristics  as  regards 
hardness,  snttnens.  fluctuation,  mid  moliiliiy  determined.  'I'lic  fact 
that  the  tumor  moves  a  little  with  respiration  aids  in  its  detection;  and 
if  it  is  unu.sually  movable  the  edge  of  the  ham!  can  be  sllppeil  al)ove 
its  upper  end  by  turning  etlgcwisi-  that  border  of  ihc  hand  which  Is 
adjacent  to  the  ribs.  A  ri'iml  tumor  is  U'^iiall^  two  or  three  inches  to 
cither  side  of  the  imilian  line,  ii  little  above  the  lc\cl  of  the  umbilicus. 

A  very  favorable  position  for  ]jal|)ating  movable  kidneys  is  that 
assumed  by  stanrling  and  leaning  forward  over  ii  chair,  with  the  trunk 
supported  by  the  hands  restingon  the  se:it  of  the  chair.  In  this  position 
the  aUloininiil  muM'les  are  reliixtsl  and  the  )^idlle.\^  I'ali  forward. 

In  the  diagnosis  uf  renal  tumor-,  in  general,  it  .-lionlil  be  borni-  in 
mitiii  that  they  are  slightly  muruhlv  with  ri'xinraUim  unless  adherent, 
as  in  malignant  disease,  abscess,  and  cysts.  Unless  too  large  they  pre- 
Siprve  their  runifnnii  shape,  ami  press  in  front  of  them  the  (iseending  or 
descending  colon.  The  position  of  thccoli>n  should  therefore  always  be 
•scertainai,  and  to  this  end  it  may  he  neees.sary  (o  inlhite  it. 
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PercuBSiOD.— The  best  results  are  obtained  bj-  having  the  patient 
lie  face  ddwnwar*!,  and  placing  a  cushion  under  the  belly  so  as  to  make 
the  liJintuir  rcgirms  a  little  more  prominent.     Strong  percussion   is 
nfjuin-<i,  ami  an  iirtificial  plessor  and  pleximeter  are  to  be  preferred 
I'lTcu^T-ioii  sliouhl  l»e  conducted  with  a  view  to  marking  the  angle  which 
the  liver  (liihicss  and  splenic  dulness  make  with  that  of  the  kidnev  on 
the  ritdit  and  left  side  res|«-ctively.     The  kidneys  extend  below"  the 
lower  lines  of  liver  and  splenic  duliiess,  and  laterally  for  a  width  not 
(jreater  than  four  inches.    The  <liRic-ulties  in  the  way  of  outlining  the 
ki.lneys  liy   iierciission  are  (greatly  increaswl   in   persons  with   much 
iU'r]i,  in  nin^cnlar  sulijects  when  there  is  ascites,  and  it  is  practicallv 
iiripo,sil.le  niiilcr  sncli  circunistance.s  to  be  sure  nf  the  boundaries  of 
the  kitlncys.    The  cohin  mint  he  emptied  to  yield  trustworthy  results 


CHAPTER  XXIII 
THE   RONTGEN   RAY  IN   MEDir.U,  lUAONOe^IS 

The  vmp(o\iiirat  of  the-  Rooteva  ray  in  mnliciiM'  is  an  rxtwmtiy 
inqwrtant  ailju%iint  t»  Mtbrr  mrthuH^  '4  iliazmni-'.  Its  u«,  bowr^rr. 
is  outeidr  of  thr  rcaim  of  tbt  4mlinar>'  prvtitionrr,  not  only  Itecauw 
of  tbp  priman'  ex|Mm?e  of  thv  apparatus  hut  lirrau.-<e  ihe  proper  taking 

and  crirrrct  intfrprrtation  of  an  r-ray  plate  rtquirr*  »p«Tia!  "kill  awl 
(-onsidrrable  ex]>rrirti<T  whwli  liin  <itil>  itr  atlaiiinl  hj  n)n.-IaB{  prartifc 
in  titl*  hram-h  of  moiH-ine.  It  follow-^,  tb^reforr.  tbat  a  <liapi(»U  fmm 
a  [Jxtc  or  throu^  th*-  um-  of  ttH*  (Iu<*n»n>pt-  ybiHilii  he  left  to  specialists 
in  thi.t  linr  of  work.  The  intemUt.  b'lwever.  <iHmM  br  acquainted 
with  those  cnnditiori-  in  mhti-h  thr  r-ny  t-^iimiiiation  U  of  value  and 
Rhoul)]  W  ptvpami  to  make  U!<e  of  tbU  tllaKno^lic  method  in  ()iie>tioi)- 
able  and  obscure  ca^tr^.  In  thr  fiJIuwing  "eftion:-  the  various  eotitJition^ 
in  whioh  the  Kontfren  ray  or  the  fliiorriBoope  are  of  diaeiM^tic  »onb 
will  be  briefly  <tHi>idtT(Hl, 

The  Head.— The  head  i>  the  HKHt  difficult  region  that  the  skijiCTupher 
has  to  dt-al  wiih.  a.-.  thU  i.wvity  i-  t-ni.lciMtl  \t\  a  tmriy  envelofH-  »ilh 
numeruua  irregulariiies.  |»arti<-u]arly  in  the  ba*:  suture  M-par«te  (he 
various  bones;  tl»ere  are  Kfiiovev  f<>r  (he  lixljcrnieni  of  vew^ls:  density 
and  Uitekness  of  tl>e  bony  emit »f men t  change  at  ever\  jK^int;  larwe 
venous  sinuses  are  (irevril;  thr  bmin  !■>  extremely  va^iiilar;  theexlenial 
ear  throw*  a  distinct  shadow,  and  there  arc  maii>  hir;:e  iiir  cavities 
with  thin  walls.  AH  the-x-  irre^nUritie^anil  aiiaiomical  -tructuro  trial 
to  make  tlie  shadow  of  the  In-ad  very  mmplex.  The  re-ulii  of  -kiaR- 
raphy  of  brain  tunrnr..  ey>t-i,  alt^f '^'>.  or  hl<MMl-elot  are.  on  the  whole.  i»f 
doubtful  value  for  diagnfr^tie  pur|»o-c>.  .\  few  nu-n  liJivr  lieen  able  to 
(>l>tain  (iliailows  of  Ttti-viM-cieil  tiinH>ri  and  other  h-^ioii*.  and  to  mnfimi 
their  findings  by  autop\v.  :>u''h  tumors  h>  Nirtiiniii'^.  t itl>ervidomas. 
f^uinnias,  and  fihrotnas,  wln-n  definitely  localizefl.  have  Invti  deumn- 
stratetl  in  the  skiii]kmi|ih  by  "kilfiil  optTalor".  'rnnior-^  of  the  pituitary 
bixly  are  rcfopiizeil  hy  idicralioii'  in  the  silla  turcieii.  BIikbIh-IoIs 
heing  rather  opa'pie.  whrti  they  un-  near  the  'urfane,  a-  ill  extradural 
hemorrhage,  are  shown  with  greater  ea-e  ami  yield  fairly  clear  diiolows. 
A  thick-walled  ahM'r"-<  within  the  vault  may  be  demonstrated  iiml 
alwers^  or  new  growths  in  the  accessory  siuu*«*s  an-  u^u^dly  clearly  >h<iwn. 
Cystic  conditions  are  reprevnted  b\  a  diminution  in  the  normal 
density  of  the  shadow  of  the  area,  and  the  -kiugraph  may  Ik-  of  value 
in  determining  the  diuKiio>i>)M-tweeii  the  <y  si.  a  clot,  and  a  tumor.  'I1te 
nearer  the  lesion  h  to  the  side  of  the  head  and  to  the  plate,  the  denser 
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wiil  br  the  shttdow  ud  die  cIokt  ib  ootfine     Th.  a 
"™J""  fu  value  in  ihb  purt  of  the  bo,iy.         '        ^  ""«*^W»«>pe  [^  „, 
,7*  *«k--The  -fiffl.  shape,  and  positwo  of  an  ar.«,« 
..f  thi^  ^«,  can  -iften  be  demonstrate.!,  as  can  wvt^^  ™"  *  '"""oi- 

»•  Tbanx     In  tlus  part  of  the  body  the  way  b^J  ^'**- 
uut  oidy  «*  the  imHp.  h«ut.  and  great  v^wbw^tS^^*  "^f'llrwss; 
lll«li««u,aJ  new  gnmths,  abscesses,  and  enJanjed  peribm^K"^ '.'»"*  "'■■*o 
TV  Ittnt-mwits  and  positioo  »>f  tbt-  diaphragm  arr[!«»    .5!"'  'r'a'»<Js. 


,ir  a  new  jnm  th  in  th«-  lower  Inriff*  or  pkiini  or  by  a  Itetit^nvdl''^^'^^^ 
hitaWr»U.v  livpnrwiiHi  by  iiitwpulmonitiy  conditions  such  ag  astl  ""*'""' 
rtuclv^ema  iw  by  Huids  in  both  pfeural  cavities;  or  pulled  dow  "^  ^' 
ularlv    bv    iirilauimaTi>r\   vtMiiittions  with  adhc^on  in  the  nhA    "T*^*" 
„vi[y.     It  max  be  clevat«-d  by  fibmus  bands  and  adhesion.  asTl^'"?' 
„f  iiirtaHinwtur.    wwditious  in   the  pteuni.  notably  tuU-pj^jij,/*'"'* 
i.u-'he.l  up  b>  a.H-ites or  new  growths. absressft..  uiwl  c-j-sta  of  t he  ncuLu' 
stniettires  or  ..rjpiin*  in  ihe  aWommal  cavitv.    In  these  conditio,,,  h"' 
movcmtiils  ..( the  dia|«hra?ni  art-  usually  limited  or  absf,lutelv  iminob; 
on  oiiv  -i-U-  -T  U'th  sid.>.  det)eiwlii>S  "IX"'  "I'*-  Mori.     I.imitiitio,,  .  f 
motion  of  (he  .li«[>hnij:m  .n-eur*  aho  -n  the  affet-ted  side  in  cx)nditions 
not  aetu!tll>   inMihiun  the  mUM'le.  as  rnberculosis  or  pneumonia  of  an 
ujiper  I.iIh-  I'f  ii  tims. 

Heart.  The  |H>sitioii.  shafie.  size,  and  aitions  of  ihe  )ioart  mav  be 
.hi.li.tl.  pn-r.Tiil.ly  liy  the  tiuonweope.  I'atlioloKind  eonrlitions  of 
tlie  peri.iir.liuni  im-  u-milly  elearly  seen.  By  nu-nns  of  the  ortho- 
<lia«riir'h.  :iii  iii-tninieril  use.1  tn  detrnnnie  the  exnet  size  of  an  oriran 
by  dctlcctinn  iif  tlie  J--rii.\-H  w  a*  l'>  ^^-  '""'l*^  parallel,  ji  Rraphic  n-ptv- 
.wntation  of  the  henrt  may  be  made  and  preserved  for  subsequent 
study  .-mil  rcrurd. 

Aorta.     Dilaliitioii  anil  nnciirisni  of  the  aorU  are  dearly  shown. 

Lungs  and  Pleura.-  Kxaniinatlnri  in  cHswise  slioiild  note  (tbnormal 
itiirk  ■slmiliiii'/i.dnii  <if  dbiiarmiil  hririhlnrss,  and  iiltrra/iiiiis  jn  the  height, 
Kktifir,  mid  vinrrmrntit  of  the  di'ijihrriu'ii.  Shaiinws  fouiiil  in  plaa-  of  a 
normal  pciietralirui  may  lie  iniljeative  of  such  ninditioTis  as  infiltru> 
lions  and  MilJditieations  of  plitlli^i^,  |iijenmonia.  malignant  gronths  of 
the  luii(t,  iileum.  or  loeiliiiNtiriuni,  ^'aiigrciie.  infant,  impressed  luug, 
ei'hiiioeoe<-u'*  cy-tt,  nm|nenia,  thicken«i!  pleura,  pleural  effusions,  ete, 
Kiii|ih>M'm.i  and  |uieuiniilhora\  may  allow  of  greater  transinission  of 
the  r;i>  *  and  i:i\e  j.-n-jiler  liri);Iitiiess  than  normal. 

Ttib«TCul4ua.  In  lulHrailit*i.i  the  jr-my  is  of  quest loiinble  \'alue  in 
Ihe  diii|itti>si<  of  .in  early  infiltnition  of  an  a]je.\  or  elsewhere.  Cer^ 
tiiinU  il  >thould  Ix'de^n'iHletluiHiuoiiIv-  in  conjunction  with  other  s^mp* 
tinn-  Hiid  pluvi,-ii|  signs  of  such  a  le-sioa.  In  the  latter  stages  of  the 
disi>tiM>  it  ):•  i>f  XTiUie  in  studjing  further  t>athi4(^eal  changes  that  ntky 
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take  phcr.  in 
empyema,  and  in 
patmonwy  cm 
riiiMMii    Hill  ihi 

Mated  lesioa*,  aentnl  I 
in  the  preseocr  at  othrr 

tUmai  raifiii— Vi 

the  physical  signs  are  I 
tn:il(>r\'  chiHgei 

Iaopfaacis.-^>3atatiaaa,  J^nticA.  and  tuactaig?  uv  nwfily 
doDOOstiable.    Xcv  ^ovtb  aic  wcs  vizh  Afitafay. 

Abdoncn.— t'Ddi  modtr  ifce  «>4»r  «x>  ■»!  bm  EnJr  io  tbr  ilia^ 
hckU  of  intTa-abAwMBal  wditinoa.  1^  Iri&uii  n-^uh^  thai  baie 
been  acliieiTd  ia  rtrmt  }r»i^  in  tbr  -tvij  of  tbr  pfay-4iii»o  *n>)  ibe 
patbolog^-  of  tbe  gaaro-curstinjl  tnrt  br  nvan^  id  tbe  6oon»cope 
hax-e  opened  op  splepJid  MA*  td  a^uJaevr  for  tfab  iit^tntmrat  in 
tbe  ^r^f^"*"^  oi  obficim  mad  diffioih  leaom  in  tbe  sumiacfa  anil 
intestine- 

Stoouch. — AbDomulitiK  in  the  aze.  $h«{«.  ana]  poeitioQ  of  tbe 
tdiiinai'li  are  rradily  'l<-iDi)n:nratnl.  TuOHir-.  uU«rH.  rirairkt?.  ami  rtio- 
tiHclions  of  the  stonuHi  waH  and  pylom*  are  ^boim  by  tbe  sktajcratih; 
at  tiiDCS  thf>  arc  iwiolly  nw-r*-  >ati-f»<i..ril;.  stutiiol  bj-  tiir  floor«*cT>pe 
whtcb  shows  alieratioa^  in  th<-  p*-ri-x»Jtic  v^ves,  when  they  rva'-h  ^uvh 
ci>ii<litkin^  vhirh  may  ii*it  aniwlly  ca?t  a  rhailow.  The  motor  power 
of  the  stomach  U  iT»dUy  drtrmiitittj  am)  tbe  [wwn*^  of  pyliiric  ot»inir- 
tJons  is  dearfy  ?hown.  TIh-  -^-n-ttny  [mwrf  i.f  tbr  «tomaeh  ha*  aU* 
been  *tudie«i  by  tbe  fluoro^cope. 

Iniesttnes.— Abnormalities  atxl  i|i-{>la<T^iirt)t'<  of  the  eenira.  eoliHi, 
and  sigTooi«l  are  readily  <iiaKn<rsti(-ate<t.  Kink^.  diverticiila.  »trirtiircs, 
ditatatir>nH,  and  ob=tnietioii>  wtibin  ihr  luriien  of  the  in(e>liii«  can  he 
seen  with  the  HuoroM-ope.  Tumors  of  the  wait  are  dt-tm>nstnib|e  at 
times  aixl  the  chararttr  of  the  intt-^tinal  (n-ri-'taivi^  can  be  MwlJeil. 

Unr  tad  Gall-bladder.— Very  little  informal iuii  of  value  cau  lie 
obtained  by  examination  of  the  li\er,  e\(vpt  perhaps  a»  lo  it*  sav. 
position,  and  sltajxr  when  almonnal.  Gall-siont^  tinim  oomahiinj; 
mueh  liroe  salts,  whi(h  is  ran-,  jirr  not  obx-r^eil, 

KWneyB. — TI)e  sixt;  »ha{K-.  and  [Mi^ilioa  are  drmonsirahle.  I'l-ri- 
nephritic  abscesses  ea-it  »  distinct  Nliadow,  I'rinary  ndi-ulj  in  iW 
pelvi.4  or  ureter  are  practi<^ally  always  shown  when  present.  Irijivtion 
of  the  ureter  with  coUargol  tlimuEh  a  uR-teral  caili.u-r  shows  Ix-iiniifiilly 
dilatations  of  the  jR^lvis  of  the  kidney  from  si  hydnv-or  (lyonephmsis. 

The  Extremities. — Disea-^^-s  of  the  bones  and  joints,  atheroniatmis 
conditioiij  ami  aneurisms  of  tlie  i>erii»herHl  vcsscU  are  eii^y  to  demon- 
strate by  the  z-ray. 
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CHAPTER   XXIV 

THK    IUXK)1) 

NonntI  Blood.  'I'ln-  I.IoihI  (i]H>i>.t^  of  curpnsrles  and  plasma.  The 
furiiii^d  i-li-mint-  un-  (Ij  rcd-hliKHl  tells  (crythrcx.'j'tes);  (2)  Ivuko- 
(^'tr*;  find  I'.i)  pJaU'lcls  In  fiirmcr  limes  iniK-li  stress  was  laid  upon 
liic  ((hviK-al  difiractiT  nf  the  IiIoihI  drawn  in  hulk.  For  arrunicy 
in  diiiKU'tsi>.  lii>«fvtT,  riliii[i'T  nuft  \k-  plaiwi  upon  Jniitruini'nts  of 
pn-ri'^ion,  till-  iiiicruMiJpc.  (lie  licrndpluliiTuimctrr,  and  the  heimic-y- 
Inini-tcr.  Ih  thi-r  we  dilcrrTiiin-  1 1 )  llii-  ^i/c  iinil  shape  of  the  red  cells; 
(2)  (he  riiiirplioli);:i((d  (liariiilcristics  of  tht-  white  cells;  (■"}}  the  numlwr 
of  red  c'l-jj--;  (I)  'lie  iiiiniliiT  of  llii-  wiiitr  I'clU;  (o)  the  presence  of  new 
clrnii'iil'.  11'^  iiiK'Iciilcrl  red  cdU  iiiid  luyclncytcs;  |IJ)  the  presence  of 
piirii-<ili->:  '7i  llic  iiniotiiil  "f  licinoj^loliin. 

Technique.  A  tlro|)  <>(  hloinl  may  1h-  taken  fnmi  tlu^  Inhe  of  the  ear 
nr  llir  linger  li|>.  'The  -iirfiLi'i-  vhotild  lie  tlioriiui^liiy  i.lcanscd  with 
nli'oliol  iirid  dried  nirrfiilK.  Tlir  piiiii'trirc  shuiild  he  tnfide  furcihly 
mill  (|iiii'kl>,  ill  urdcr  )li;it  tlic  IiIimmI  \uu\  mm-  I'rccly.  A  hiiyoiict- 
jtiiiiiieil  iii'^lriiiiirnl.  ilr\  i'^cd  I'lT  ihi-  [lurpiiM-.  >lHmld  lie  uscil.  or  the  nib 
of  a  ni-w  nIccI  pen,  iiiii--li:ill'  nf  wliii'li  lia^  ln-i-ii  hrnkcn  nil',  iiiiswcrs  fully 
ni  well.  An  iihiii  »■<  ilic  Mnnd  flow*  freely  witliinit  prc>^iirc.  the  ape\  of 
a  drciji  iiiii>'  lie  Iniielicd  \>\  llie  nn cr-iihi---.,  w liicli  iia>  lieen  previously 
I'leaiMcil  iiialeoliolaiid  drieil  iipmi  a  I'lcaii  haiidkeri'liief.  'I'lii' •■over-glass 
Miuiild  iiol  liiiLi'li  llie  :*kin,  mid  as  .soon  il^  it  \s  (oncln-il  liy  (lie  blood  it 
dhould  lie  placed  face  dinvtiwurd.  ^onicwlml  diaEonidly,  upon  a  corre- 
lipimdilix  cdver-gliir^s,  'I'ln-  blnod  ivill  tlu'ii  ?<iircad  c\ciily  over  the 
■urfftce  without  prcviurc  npnii  the  l^.ver-l;la^•i^'^.  A^  --oiiii  a^  spreading 
raUKs,  nlide  the  glasM-s  niic  nlV  1  lie  other,  lint  ilo  not  lift  tlieni  apart.     In 

•itnUar  wiiy,  u»iii)t  a  intgi-  drop  nf  lilmid.  two  slides  may  be  employed 

'%A  <>I  cover-slips,  or  llic  drop  may  he  spread  over  a   vliile  by  r 

*  liiip  l.i«iue  paper  or  hy  the  cd^c  of  anoihcr  -liilc  ilrawii  sharply 

«  lurlttiv.    Al  the  ^nnie  liTue  the  hlood  for  other  neeesswy 

,  in  (MiUiwled. 


TUB  BLOOD 


MQ 


Blood  collfctcxj  in  this  wiiy  may  be  examiuetj  at  once,  va^ieliiie  htnng 
put  around  the  marifius  of  ihe  slip  lo  prrvciit  the  entrance  of  air,  or 
be  put  aj^i^lv  for  staitiiti^  iniii  futurr  cxiitniDHtioii. 

ExAurNATiox  OF  Fkk»4II  IlciKiD.-  Bv  the  examination  of  fresh  hlooH 
Wf  Iciini  of  tlic  presi-ntf  of  piiru^ilt-^,  llii-  ilc^rtt-  of  coloring  of  llie  red 
cells,  and  their  shape  and  size,  and  tlie  prcseiici-  of  1)I(m>'1  platelets.  In 
a  well -|»rcpn red  spwinicii  the  rouleaux,  "iiioiicy  roll,"  fornmiiinis  iirc 
avoided  except  as  the  hlood  masses  toward  the  cilp-s  of  the  eover-slip. 

Here  inu.v  Ik-  iiientioneil  the  hennikoiiinm  Kriinuies.  ur  liiixHUdust 
(Miiller),  the  small  danciuK  c<H-cu.s-like  refractive  bodies  seen  Jli  greater 
or  k-ss  ahundaiiee  in  all  hloiMl:  their  sinnilicimie  i^  uiikiioivii,  titid  they 
are  not  readily  recognized  in  staJard  spceiinens. 
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Examinnikn  uj  Slninid  I'Tij.muti'-ii'.-  r(i\er-slip  prej:aratiiiiisof  the 
blood  are  stained  iiariiciihirly  to  (Iclermine  ilic  liill'ircru  kiriilN  iiitd 
nuinher^  of  the  white  enrpiiM'les,  the  pn-ieiice  of  Ml)^t  rHI,-  ami  of 
graiuilar  degeneration.    'I'liey  are  (irsi  "lixt-il"  tliiii  >iiiiiieil. 

Fixntwn. — Frxnlinn  is  UMudly  ilmie  during  llu-  proce-j.  of  Muiniiig 
by  the  alcohol  eonlalnerl  in  the  iiictihnlii-  .-.tiiin.  If  ;i  iirin-ideolidlic 
Stain  is  to  be  cnipluvcd,  the  >lip>  iire  reiidlt^  and  tlii)r(iug!il\  fixed  by 
immersion  in  strong  aleohol  fur  ten  miiiniesaiid  lln-n  wa-lu'd.  I"i\atinii 
by  beat  at  »  tciii|iiT;ilnre  of  I  \i\°  C  apiilird  fur  (wo  rr]iniH(->  i>  nKo 
satisfactorj, 

Stiiitiirig.- — Eiju'Ji-mi'llii/lriii'  lUiir, — .X  >iiii])lr  inetiiuil  of  slairiirig 
blood  films  is  by  the  use  of  I  per  cent,  eo-in  solution  in  Tn  per  cent, 
nli'iiliol.  fiilldwed  by  (l.'i  per  ''uil.  alpleo1l^  nirtlix  li-iie  liliie.  The  film  i'< 
staineii  in  the  eosin  for  thirty  to  >isly  ^e^■l■lld^.  Hii-lied  and  >taiiieii 
with  nietlnlene  blue  fur  ii  slrgbtlx  ^liortcr  time.  'I'lie  ]irol(ipla>in  of 
the  red  cells  and  poly ntn 'lea rs  slain  pink,  the  lunlei  and  the  proto]ihi-i,i 
nf  the  lym|)h(ic\'Ies  bine,  and  i!ie  co>iiuipliilii-  j;raiitik-s  red,  the  liaMi- 
pbilie  deep  blue,  and  the  ueutropltilie  bluish  red. 
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Hrmaiunetky  Stain  fI.*ishtDan's  modification). — ^This  stain  can  be 
purchaKd  in  powder  form  or  in  small  soloids'  which  are  dis^lved 
in  15  C.C.  of  pure  methyl  alcohol  so  that  a  really  good  stain  can 
Ik-  prepared  with  a  miniinuin  of  trouble  in  a  few  minutes;  it  is  of 
partiniiiir  value  in  ofBoe  and  gem-rnl  work. 

Technique,-  Plaee  enough  of  the  stain  on  the  «>vcr-s.lip  tc  cover  it. 
I,cavc  this  on  for  thirty  seconds  so  that  the  alcohol  will  Gs  the  blood. 
Now  add  water,  drop  by  drop,  until  n  metallic  scum  appears  on  the  sur- 
fneeof  tht-MtHin.  The  slahi  is  allowed  torejnitinfor  twoorthre«uiinutes, 
after  wliieh  the  film  !■*  washed  until  it  appears  pinki-sh,  and  U  iIrii 
drycd.  As  the  alonhnl  evaporates  rapidly  it  is  best  to  cover  the  film 
while  staiiiiriK  with  a  I'etri  dish,  (Ircater  accuracy  is  secured  if  the 
Bjiine  amount  of  i-liiin  and  water  is  UM-d  in  each  film  and  if  the  exact 
time  il  takes  to  ^tain  satisfactorily  is  asrertiiined  by  staining  several 
filniM  for  (lilTerent  lengths  of  tiiue.  Tlie  red  cells  should  appear  pinkish, 
the  leukocytic,  ncuclei,  and  blast  cells  dark  blue  or  purple,  the  proto- 
lilnsni  of  tli{'  lyni|ihiicytcs  lii;bt  bhie.  the  eosinophilic  granules  bright 
rei{.  und  (itlicr  j^raniiles  dark  bine  or  lilac. 

li'riiilit'n  slain  may  be  nindc  up  in  the  same  way;  the  technique  of 
llie  staining  i.s  tlic  sanH^;  and  llie  tinctorial  characteristics  arc  the 
same  as  the  Unmimowsky  method. 

(lienisa'*  Mcth<'d.  —  Thi>  stiiin  can  also  be  bought  in  soloids  and  the 
live  made  np  in  a  few  minutes.  Tlie  blnml  (ilin  is  fixed  in  methyl 
idcnliol  fur  a  niimite  aiifl  coMrcd  fi>r  live  minutes  with  a  mixture  of 
the  slain  in  tlic  ]iro|ioriion  i>f  14  drops  to  10  c.c.  of  distilled  water. 
The  various  stained  element'^  apimir  essentially  as  with  Leishoian's 
riKidiliciitiiin. 

JriD'er's  .''Vnm.— 'I"he  powdered  sUiin  can  lie  purchased  as  with  the 
other  *tiiiii>,  or  a  1.2.")  per  cent,  aipit-ous  solution  of  eosin  and  a  1  per 
cent.  ai|uciiiis  sohitinn  of  iicid-frcc  iiieth.\lene  blue  are  mixed  in  equal 
pHrlsaii'l  .-illo^cd  to  stand  imcmcrt'il  for  fort \ -eight  hours.  The  resuh- 
injr  priTipiliilc  is  witvlicd  wiih  water,  the  tiltrate  collected.  <lned  and 
pnwilercd.  A  il.">  per  rt'iit.  solution  in  iilisoliilc  lUfthyl  alcohol  is  thra 
made  up.  Tlic  bloiMl  lihns  are  st!une<l  and  fixed,  at  the  same  time,  for 
three  minutes.  Tin-  rcil  <'ells  appear,  when  exaniiiiol  microscopically, 
as  a  grayish-pink  tint;  the  nuclei  of  bla^t  cells  and  leukocytes  blue;  ibc 
ncutmpliilic  griinulcs  re>iili-li  piirph-:  the  eosinophilic  granules  brilltant 
red:  and  the  hasoiiliilic  granule-  a  deep  violet. 

The  Bed  Corpuscles  or  Erythrocytes.  —  The  ordinary'  red-Wood 
cells  mea^un-  :;;',-,.,  inch  i7*i  ti>  Nui.  In  an  adult  man  the  red  cells 
numlxT  from  5.IXX*.t)tXI  to  5,5tMt,l»(K)  to  the  cubic  millimeter;  in  an  adult 
woman  the  numWr  is  usually  less,  being  from  -1..tIK1.'HKI  to  5,000,000. 
In  thinly  spr«iil  films  ilie  nil  celK  nre  ri-iiigiiiw«l  by  their  color  aid 
shipe.    They  vary  from  tifi  to  On  in  diameter.    The  li):hter  coknd 
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centre,  due  to  the  bi<x>ncaviiy  of  the  rorpusrle,  .wmetimes  causes 
coftfusion.  It  must  be  remeinWrt.-t],  Um.  th«t  the  cor)>u»cle»  n-Hdily 
become  crenatett.  A  lOighi  molorular  tnovompnt  is  M>nieiimi»  also 
seen,  whkh  must  not  be  confotuKltxl  with  the  utiieboid  movements 
in  dning  cells,  or  with  llie  rapid  motion  of  malarial  pi^ent. 

TariatJons. — \'ariations  in  sirx  utid  sliutie  are  indications  of  disuse. 
In  aDemia  the  red  t^lls  may  be  larger  or  smaUer  than  normal  «aniso- 
cytoms).  Large  i^-lls  are  known  as  macrrK'jlt.-^,  >m«ll  rells  a.«  niKTo- 
cj-tes.  Cells  ihat  are  irregular  in  fJiape  arc  known  as  poikilorj-les. 
They  may  be  oval,  |K>iiited,  iin^iilHr  or  rciiifiirm. 

Nucleated  Red  Corpuscles  or  Erj^hioblasts. — Thc^se  contain  one  or 
more  nuclei.  The  stroma  take.s  tlw  acid  stiiiri  nni\  the  nttdeus  the  pure 
basil-  aiain.  TTiey  arc  divi<ied  in  accordance  with  their  size  and  the 
depth  of  the  color  of  the  nuclei,  into  three  varieties: 

1,  The  Normobiatt. — This  is  the  size  of  a  normal  red-Wood  i-orpusele. 
The  one  or  more  nuclei  are  deeply  hhiisli  black  and  homogenenus  and 
occupy  one-fourth  to  three-fourths  of  the  whole  cnrpuscle.  The 
Dorniobla^t  is  the  jMirent  cell  i*f  the  reil  WihkI  corpuscle,  and  is  found 
in  anemia,  particularly  after  severe  hemorrhage  or  in  disuse  of  the 
bone- marrow. 

2-  The  Mrgal/jhlfurl.  — 'nth  tell  is  larger  thiiu  u  normal  red-hl(K>d 
corpuscle,  tlie  innleiis  i«  bluish  green  rather  ilian  black,  am!  not  com- 
pact and  honingcnetmii.  showing  a  well-uiurkcd  tiuclearnct-wi>rk.  The 
megaloblast  is  found  in  the  marrow  of  the  embryo  and  in  severe  anemias. 

'.i.   Thf  MicTifUnnl.-  This  is  a  snuill  Must  ceil  rarely  seen. 

Bast^hlUa.— In  this  condition  the  protoplasm  of  some  of  the  er,\  tliro 
cjtes  stain:^  more  strongly  with  the  bH>ic  tban  the  acid  stain.  Three 
forms  of  basophilia  are  recogiiizol , 

1.  Homogeneous  basophilia  fpolychromntopliilia).  The  entire  cell 
is  of  a  homogeneous  pale  blue  cnlop. 

2.  Granular  bawpliiiiit  fpninuliir  degenerinion) .  The  cell  eontaiiw 
numerous  fine  lihiish  granules,  the  intervening  protoplasm  being 
pinkish. 

3.  Stippling  or  malarial  dotting.  Minute  intranllular  bhiish-hlack 
granules  dot  the  pinki?h  protopiusm. 

The  first  two  forms  are  evidences  of  degeneration  of  the  cells  and 
consetjucntly  are  found  at  ilie  >ame  time  in  mosi  anemias.  However, 
the  granular  degeneration,  which  is  particularly  characteristic  of  lend 
and  other  miner-il  poisoning,  may  be  pronnunceil  while  polycliromiilo- 
philia  is  slight  or  absent.  Miilurial  dotting  is  seen  in  the  tertian,  but 
rarely  in  the  estivo-autnmnal  tvpf  of  maiiiria. 

Blood  Counting. — The  liemocy to  meter  or  blow!  counter  most  fre- 
quently used  in  this  country  is  that  of  Thoma-Zeis,-*.  It  consists  of  a 
heavy  glass  slide  (aj,  in  the  middle  of  which  is  a  cell  (B)  e.\aetly  (V  mm. 
in  depUi.  The  cell  is  limited  at  the  periphery  by  a  circular  glitter  to 
prevent  fluid  |ilaced  n|Joii  (lie  cell  from  ibuving  in  between  lite  slide 
and  the  cover-glass.    The  floor  of  the  cell  is  ruled  into  srpiares  whose 
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until  Xewtoii's  t-olor  rin(£  iipix-iirs  U-twicn  the  owvi-r^lip  and  outer 
portion  of  ihe  slide,  and  then  the  slip  is  allowed  to  stand  from  three  to 
five  uiinutcs  until  the  (•orpii!«.-les  have  settled  to  the  lnittiim  of  the  eell. 

The  eell  is  ruled  into  4(M)  small  winares.  groups  of  l(i  squares  bfing 
svparaletl  by  double  lines.  'I'he  siirfaee  of  n  sinall  Mpiare  is  il^i  sq. 
mm.,  and  the  depth  of  the  tell  beinj;  j'n  mm.,  the  spBce  overlying  each 
squ&re  is  jj/rrj  c.miii.  As  each  -siikiII  stuiare  tiiuals  :j,i'(rri  e.mni.,  the 
number  of  cells  in  4)KH)  of  these  little  squares  would  equal  the  number 
»f  cells  in  each  e.nini.  A«  siieh  ciiniiliTig  wonltl  he  loo  teilifnis,  the 
number  of  erythrocytes  in  1  e.mm.  of  blood  is  estimated  by  eountinf; 
the  number  of  erythrocytes  in  »  et-rtjiin  number  of  smnll  sqinires  and 
then  multiplyinc  the  number  of  eclls  counted  by  the  product  of  the 
sum  of  the  numbi-r  of  small  sijuare^  cfpial  to  1  e.mm.  (4(l(Ki)  nniltiplied 
by  the  dilution  (^(Kli  d'videtl  by  the  muiiber  of  small  squares  counted. 
To  simplify  the  teelniique,  er\'tlin)eyies.  an-  counted  in  five  (•roups  of 
sixt*«n  small  squares,  f.  c,  SO  small  stjuarcs.  This  will  give  the  fol- 
lowinie  e(|uation:  4111)0  X  2(M) -i- SO  =  U).n(N).  Therefore,  multiply  the 
number  of  eells  counted  Jn  SO  small  stjujires  by  l(l,IH.lO  or  simply  add 
four  ei]»hers  to  the  total  number  of  ervilirneytcs  counted  anil  the 
product  give!i  the  number  of  crylhrocyte-i  in  1  <-.miu.  The  grouji^  of 
sixteen  small  .squares  should  be  selecteil  in  ilitfcrent  parts  of  the  field, 
that  is,  choose  a  f;''<"'P  '"  ''"""b  corner  and  in  the  centre  of  the  slide. 
The  e^ythrlleyte^  loucliinn  the  linct  Imrclering  riu'  i([)pcr  anil  rit:ht  side 
of  a  square  should  be  counted  in  the  nuniluT  of  cells  in  that  >qiiare, 
tlio.se  touching  the  lower  and  left  side  .vhould  be  omitted,  in  order  to 
prevent  counting  the  same  cells  twice  or  omitting  any  cells,  and  in 
onler  to  have  a  standard  whereKy  it  can  be  nidforml\  determined 
what  cells  should  be  counted  In  the  square  and  what  cell--  slinuid  be 
considereil  outside  of  the  .square. 

As  diluting  Huids.  a  1  per  cent,  solution  of  coniiriori  salt  may  be 
empIoye<l,  Toisson's  fluid  (distiileri  water,  IIUJ  c.e.;  (liyccrin,  -V.)  e.e.; 
sodium  sulphate,  >i  gnims;  sodiuiri  chloride.  1  jirjuii;  U]elli\  i-violet. 
0.025  gramj  or  Ilayetn's  solution  (niereuric  chloride,  ()..'(  trrain;  sodrnin 
sulphate,  i)  grams;  sodium  cliloriiie,  1  gram  aq.  dest.  'JOd  e.c.)  arc 
preferable,  however. 

Jn  the  estimalirin  of  the  while  bloorl  cells  tlie  pijictte  made  by  Zeiss 
is  employed.  In  this  instrument  the  blood  is  diluted  twenty  times  by 
R  solution  of  a  l,:i  per  cent,  acetic  m'ul  sohilion.  \i\  uicans  of  tills 
solution  red  cells  arc  dissolved  an<l  the  nuclei  of  the  white  cells  are 
rendered  distinct  and  easy  of  recojiiiiticm.  The  onlinnry  Thoma-Zeiss 
slide  is  employed.  To  obtain  accurate  results,  four  entire  fielils  of 
400  s{|uiires  sliouhl  be  coinili'd.  The  iiundicr  of  leukocytes  in  each  of 
the  four  fields  are  added  together  and  divided  by  four,  giving  the 
average  number  of  leukocytes  iu  on  n\'ernge  Held  of  4(10  s<lUllrc^,  Then 
the  number  of  leukocytes  in  I  c.mni.  of  blood  equal  4(H«I  X  I'O  (the 
dilution)  -j- the  averiigi-  number  of  .>f|njires  counted  (-100)  X  average 
number  of  leukocytes  in  four  fields,  which  is  equivalent  to  multiplying 
23 


the  averaRff  leukocjtps  by  aW  or  (li\'idin|c  the  total  nuinh«r  coiintetl 
by  2  uiuJ  midiiig  2  c-i[^icrs. 

Xumber  of  Rtd  Blood  CorptucJea  in  Health. — The  normal  number 
of  rwl  wlls,  a.1  iilrfiuly  slaietl,  is  xppm^iiimu-Iy  -VIOH.iKK)  jH-r  c.niiQ. 
They  may  W  rwliifo]  to  500.000.  A  rtilui-tioii  bflow  ;i.iKWl,otlu  inclifates 
^rnve  aiiftiiia.  \Vli«ii  thr  retlu<^ioii  '\s  below  1  ..^^tLCI'itl  the  Hnemia  is 
said  to  br  pernicious  or  malignant.  It  must  be  rcmembt'rrd  that  the 
red  ctJis  are  temporarily  rwhiopd  durinR  menstruation  and  lactation. 
\\  puljcrty  there  is  ali«i  a  re<Uietiini.  W'Wii  the  bl(B>il  is  tvntrntrated 
by  profu>ie  swratinR  or  cxhaiLstive  diarrhea,  the  number  of  reil  cflis  is 
increase*],  while  on  tlie  other  hand  they  are  lowered  when  the  bliKxl 
is  diluted  by  large  <lriiughts  of  fluid  or  by  subcutaneous  injections  of 
fluiil.  .-\  rold  lialli  may  temporarily  concentrate  the  i>eripiieral  blfKid, 
and  tliereliy  ItitTciisi' IIh- nunilH-rof  ceils.  lUtl  ix-llsMrealwuysdiHTCJisi'd 
in  the  aged,  and  arc  n-diiciii  in  number  after  great  e.xertuni.  They 
are  inercuMtl  in  inindirr  after  fiisliii);,  anil  iliminLshed  after  ft  meal, 
particularly  if  much  Ibiiil  is  taken.  (!)ligoeytl)emia  i.t  the  name  applied 
to  a  diminiiiioii  in  llie  iuinil>er  of  reil-N<MMl  ceil.*,  fnim  whatever  cause. 
It  is  usually  associated  w  itii  oligiK-liroiuemia  (<]cficiency  of  liemuglobin). 

I'olycyt hernia  b  the  name  applied  to  an  increase  in  the  number  of 
ervllirwytcs.  It  may  he  relative,  ibc  result  of  coiicentrutioii  of  the 
biHly  fluid-*  a.'*  after  severe  diarrhea,  nr  absohite.  a.**  in  cnnjtenital  heart 
disease,  in  repeateil  poisonings  h\  illuminating  gas  or  in  erytbro- 
eytticnii:*. 

The  White  Corpuscles.  The  whitv  or  rolorles.*  corpuwi-les  «rc  recog* 
nizwl  by  ihoir  absence  of  color  by  their  irregular  sha)Je  and  their  size, 
whicli  i^  larger  itiiiii  lliHt  of  the  reil  {^r}AT•  inch),  and  by  the  ameboid 
niovenunts  wliieli  I  hey  iiniiergo.  jiarticularly  when  placed  in  a  warm 
sliigc.  They  rjuiuliiT  frum  4(HHI  to  III.IHHI  j»cr  c.mm.  They  are  readily 
rea>gniv!ed  bv  tlie  petuliar  allinity  wbich  they  hiive  for  various  aniline 
dyes.  The>-  ajifwar  in  staine<l  siwcimens  as  granular  nucleated  cells. 
In  addition  to  (k-iennining  the  rnind)er  by  counting,  as  desiTiU-d  iu 
the  j»a nigra pli  which  (jives  the  niethfKl  of  counting  the  red  cells,  a 
siwiilli-ii  ililTereiilial  coiint  is  muile  uf  the  staiiieil  leukocytes.  This 
count  enables  us  to  determine  the  proportion  of  the  several  varieties 
of  leukin-\  tc*. 

Varieties  of  Leukocytes. — In  the  iiormnl  blood  are  found  the  follow- 
ing Viirietii's  of  leukocytes:  0)  i.tiiii /'hm-i/tf^.  or  small  mononuclears, 
which  iire  cells  about  the  size  of  a  reil  blond  coqiuscle.  and  have  u 
round,  large,  deeply  stained  nucleu.s,  surrounded  by  a  narrow  rim  of 
non-grainilar  protoplasm.  With  the  Ronmnow^ky  stain  a  few  pinkish 
dots.  "aKure"  granules,  ejin  be  seen  in  the  ](rotoplasm.  (2)  Ijarrie  mono- 
itwlriir  IcukiH'v  tes  severid  times  tis  large  as  the  small  mononucleur  form. 
They  have  ii  rouml  or  oval  uuelciis.  occasionally  indented  or  kidney- 
shapeii  {inin-Nitiouiil  form),  with  a  relatively  larger  amount  of  non- 
grninilar  protoplasm.  V-i)  Xcutrni'hilir  ixAynurleur  leukocytes:  Th*" 
are  uiiually  somewhat  smaller  than  Ilit^  larger  mononuclear  varietv 
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Leukocytes.     iSimoii.j 

IS,  miorolymphocyles:  a'.  s*me,  showing  Muropliilio  granules:  6,  large  mononucleai' 
leultoeyloa:  c.  ueulrophlllc  poly.norphonuelsflr  el^menls;  d.  aduli  eosinophlle;  e.  neulro- 
phltlc  myelocytes;  /,  eosinophilic  myelocyte:  g.  maat-cctl;  h,  karyokinetlc  normoblast. 
(Slalned  with  Wrlghl's  slain.} 
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Duclfi  nmy  W  twisted  and  irrt-jjulnr.  and  »(jiiri  de^jily.  The  protoplasm 
omtains  ^bhuIvs  that  are  stained  by  both  aoij  amt  basophilic  dyi-s. 
The  <vll>  are,  therefore,  called  "neiitrii]>hiles."  (4)  leukocytes  ftimilar 
to  (he  last  form,  except  that  their  protophisin  contains  large  ctmrse, 
j^ranule^  chat  are  stained  by  acid  flyes  alone.  For  this  reason  they  are 
called  ro*ini<phUrs.  (o)  Maul  n'lh  (busophiles)  apix-iir  as  a  polyniiclear 
or  transitional  cell  with  lar^e  and  small  granules  whieh  take  tlie  basic 
stains. 

The  proportion  of  each  variety  in  the  normal  blood  is:  lymphocj-tes, 
23  to  ^  percent.;  iiolynioriihomiclears,  (10  to  70  per  cent.;  large  niono- 
Doclfiar  uihI  trunstttonul  formis.  1  to  f>  ikt  cent.;  cosinophiles.  2  per 
cent,  or  less;  and  ba.wphiles.  11..1  per  rent. 

Patholftgirttl  lA-uhfptc-f. — MtjrliK-yfrti. — The  occiim-nct-  of  m\elo- 
cjtes  in  the  blood  is  paihohiifical.  Their  well-known  occurrence  in 
trukeniiu  and  |>erni<-iiiiis  nnemia  need  no!  lie  rrferred  to  here.  They 
have  l>ccn  found,  however,  in  a  number  of  infections,  piirticuliirly  in 
diphtheria,  hut  n.siially  oidy  when  there  is  present  a  grave  form  of 
Bneinia.  Their  oceai-ional  ocnirrcticc  is  not  of  (frcat  diajrnostic  viihie. 
They  are  non-amehoid.  They  are  larfte  (15n  in  diameter)  mono- 
nuofear  nviitfopliilc.*,  eosinoptiih-s.itr  l>ti^o|iliili'>  with  !(ir};c.  well-defiiieil, 
lateral  spherical  nuclei.  Occasionally  they  are  small,  when  they  are 
recognized  hy  the  grnnulo  iind  the  very  jmle  large  nucleus. 

Plarma  /^V/f».^ Mononuclear  non-granular  cells,  frequently  the  size 
of  the  large  monormcle.-irs,  with  pale-staining  nucleus  and  deeper 
ataininR  protoplasm,  found  in  acute  and  chronic  inflatnmatory  condi- 
tions. 

DifferenliiU  Cimnting. — After  the  siKciineu  is  eurefull.v  stained  it  is 
ready  for  the  differential  countin;:  of  the  white  cells,  as  well  as  for  the 
determination  of  the  prewncc  of  mulciitcd  ml  cells.  The  best  plan  is 
to  [Mck  out  a  clear  field  with  the  l.iw  j}i.wcr  and  then  to  tie-in  cnuntinf; 
at  the  upper  lefl-harsd  corner  of  the  licld  and  lount  across  ihe  film  to 
the  right-hand  corner,  usin^;  the  oil-immersion  lens  and  a  movable  stajie. 
Then  move  the  slide  so  that  an  adjacent  ficM  comes  into  \iew,  when 
the  process  is  to  lie  repeated.  The  iitimes  of  the  various  forms  of  leuki>- 
eyles  are  placed  at  the  left-hand  sid«'  of  a  pii'ii-  of  j)apcr.  As  the  variou.s 
cells  arc  encountereii  a  riot  or  a  line  ii  plmed  after  that  cell  until  11  total 
of  2(X)  to  .'JIX)  cells  are  counted.  The  percentaRe  of  the  various  forms 
is  tlien  readily  estimated.  .\  ron);h  e-^tininiion  of  the  ininda-r  of  the 
erjthroblasts  can  be  made  at  the  siinc  time  by  notinj;  tin-  inunber 
seen  and  comparinj;  that  number  with  the  onnibcr  of  lriiko('_\le.s  >een, 
the  number  of  leukocytes  per  c.uun.  having  been  previously  determined. 
This  last  procedure  should  nlwa.vs  be  done  before  makiuy  a  dilFerentinl 
count,  as  othei^ise  it  would  be  iini)osNible  to  tell  if  an  increase  or 
■'•i-rease  in  the  several  types  Ha'   !ibx..|utc  or  relative. 

icytosis. — The  term  leiikocv  li'->is  indieiitc'  a  Irniporar.v  increase 

'nber  of  wliite  hji^id  cells  of  the  same  morphological  varieties 

1.    An  ahmlute  leukocytosis  means  an  iiiereuse  in  the  total 
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huiiiIht  of  lruk<ic.vtP8  in  I  cmm.  of  l>lo<xl  irrespective  of  the  rliffcrential 
(MUiit.  A  rehUir*  leukocytosis  indicates  increase  in  the  percentaRe  of 
mij'  ty\vc  of  k'likorytp  without  rejiapd  to  the  total  number  of  cells. 
An  »«l>soliite  iiukwytosis  is  prticlioully  always  acxwmpanieil  by  a 
relmtivr  increnst"  either  of  polynuclear  neutrophiles,  less  frW|iiently  of 
lymplioi'yles  or  \er>'  rtinely  of  tlie  other  forms  of  leiikoc}*tes.  Therefore 
llie  tisnnl  fiM'm  of  leukocytosis  is  spoken  of  us  a  polynnclear  nriitro- 
jiliilic  IfMikiH'viosis,  althou);h  lymphi)cytic  leukocytosis  ilymplitK-ytosis), 
twsinopliilic  leuk(K\vtosis.  etc.,  may  also  occur. 

.\  uiort'  or  less  jK-rsistent  increase  in  the  white  cells  is  frwiuenlly 
Hpoken  of  as  a  li\ perleukocjtoisi.'*,  a  decrca?*  as  a  hypoleukoeytosis 
(lfuki>|irMi!lV 

PatholoE'<:^  Leukocytosis.  Polynuelear  neutrophilic  leukocytosis,  a 
relntive  with  usiinliy  an  ahsolulc  increase  in  these  cells,  occurs  in  the 
followih);  I'lmtiilions:  (1)  Acute  inflamnjatory  and  suppurative  dis- 
ordcr^,  n*  ph-uri^y,  pericarditis,  meningitis,  polyarthritis,  appendicitis, 
pyoncphri'sis,  pcrincplirilic  idisfvss,  tonsillar  and  rctropbaryngcul 
ulw(rs>,  itcutc  piiiKTciiiitis.  ('holnnj;itis,  etc.  (2)  Must  acute  infectious 
disease?!,  as  vtirii-i'lla,  variola,  vacciiuib,  epidemic  cerebrospinal  menin- 
Ijitis,  cholera,  typhus  fever,  loliar  pneumonia,  slanders,  diphtheria, 
scarlet  fever,  erysipelas,  pyemia  anil  sepliceniia,  and  acute  articular 
rlifunmlistn.  {'.i)  ,\l'(er  hemorrhage.  (4)  Just  before  death.  (5)  After 
llic  iii'lioii  of  c-tTtiiiii  drutrs  as  the  i-oal-tar  drrivatives,  quinine,  the  sali- 
cylates, and  after  iiihahuioiis  of  ether  or  ehJfiroform.  (ti)  In  most 
cachei'lic  and  wasting  diseases.  On  t!ie  other  Jiiind,  in  uncomplicated 
cases  of  inllneii/ii.  l\  jtlioid  fever.  liilnTeulusis  when  not  associated  with 
envily  funiiiition  or  ]iy|HTpliisia  i>f  |yni])liutie  nhiiids,  rothein,  mea-sles, 
malaria.  nuiiii[is.  piTnieiini.^  nud  s|)]erii('  anemia,  and  after  ingestion  of 
certain  ilnijjs  u--ulplional,  uieiithol.  alropinc,  tannic  acid,  etc.),  a  neu- 
trophilic leNko]ifiii;i,  or  relative  ileiTi-nw  in  lire  ninnber  of  neutrophilic 
leukocytes  is  [>rescnt. 

Lymphocytosis.— -A  relative  iniTcase  of  lym|ihocytes  wilh  or  without  a 
total  iurreii^e  »\'  leiil^oex  les.  i.s  seen  in  itil'anls.  atid  is  commonly  marked 
ill  ricki'is  and  luTeditary  syphilis.  It  is  fouiai  in  some  forms  of  scurvy. 
In  aduli>  lymi'hocvtosis  ()i'cur>  in  clilurosis  and  pernieioiis  anemia,  and 
in  till'  M'condary  anemia  tif  syphilis  and  ty|ihord  fever.  It  occurs  in 
beuiopliilia,  iii  adeniii^,  and  splenic  tumors.  It  is  also  found  at  tin- 
end  of  searlel  fever  and  measles,  lyplmid  fever,  Kout,  iu  pneumonia 
will)  detuv  nl  resolution,  and  in  some  forni^^  of  phthisis  (Cabot).  Itela* 
ll\e  and  absolute  l\ uiplioeylosis  occurs  iu  lymphatic  leukemia  and  in 
pertu>>i-, 

Boalnophilla.     .\  n-lativc  Inereiist-  in  the  eoslnophiles.  wilh  or  without 
uu  absolute  inereiiM-.  is  seen  iu  the  followiuj:  etiudilion$: 
I.  Hroneliinl  a-'>tbma. 

'.>.  Helminthiasis,  p»rlieu1arl>  I rieltiiiosis  uiid  uueiiiariiu'* 
It.  Mo.'*t  neiite  ami  ehmuie  skin  diseHM-s. 
I.   Mrtli):UMUt  tumoni,  imrtieuUrlv  ^ttivutlivi' 
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5.  After  febrile  L-oiidit ions  eatisiiij;  n  polymiclenr  neutropliilic  leuko- 
cjtosis. 

6.  Scarlet  fever  and  goiiorrlicu. 

7.  Myelocytic  leukemia. 

8.  UiR-onipiicatei]  uvuriuii  disease. 

9.  After  splenectomy. 

Diminution  or.  more  cominnn.  ali^eiite  of  eosinophiles  takes  place 
notably  in  pyogenic  iiifeotiitiis,  wlictlier  ur  nut  assudiiteil  with  n  poly- 
nuctear  leukocytosis. 

MyelocTtosis. — Normally  abseut,  myelocytes  uppeiir  in  the  blood  in: 

1 .  Myeloc>-tic  leukemia. 

2.  Severe  secondary  or  primary  anemia. 

•    .S.  Conditions  associated  with  high  polynudear  leukocytosis. 

4.  Malignant  disease  of  the  Ijone-mnrrow. 

Viagnostic  Value  of  Lvvlcocyto«is. — Tbe  diagnostic  viiliic  of  a  differen- 
tial and  leukocytic  blood  count  in  diagnosticating  various  diseases  is 
self-evident.  It  is  well  to  note,  moreover,  that  in  most  infcL'lions  tlic 
counts  are  an  index  to  the  sexerity  of  the  infection  and  the  resistance 
of  the  individual.  In  general  it  iniiy  be  said  that  Ihc  higher  the  abso- 
lute leukocytosis  the  better  the  individual  resistance,  and  the  higher 
the  relative  neutrophiMc  increasp  the  greater  the  .severity  of  the  infec- 
tion though  a  relative  increase  of  polynudear  ncutrophilcs  to  between 
SIJ  per  cent,  to  iKI  per  cent,  is  Mpi>ro\irnaIel\  normal  in  infections,  so 
that  any  increase  above  these  figures  indicates  a  severe  infection.  For 
example,  in  a  ease  showing  it  .■iligbt  leukocytosis  or  u  norniul  leukocytic 
count  with  a  high  (over  'M  j)er  cent.)  relative  polyimelejir  neutrophilic 
leukocytosis,  the  resislunce  i.s  poor  and  the  infei'tioii  u\'crtt helming. 

Arnelh's  DiffiTtiitnil  f'ci/ni.— Arnelh.  by  careful  ^tudy  of  the  mor- 
phology of  the  leukocytes,  has  shown  that  variation  in  the  nuclei  of 
polynudear  neutrophilic  leukocytes  is  a  valuable  adjuvant  to  ihe  study 
of  disease.  He  divides  the  Icukwcytes  into  two  main  classes  and  many 
subdivisions  according  to  tin-  variations  in  the  luidcu.s,  but  for  ])raclieal 
purposes  they  may  simply  be  divided  into  five  classes,  according  to 
the  number  of  the  lobules  of  rhi'  nudt-us,  one,  two,  three,  four,  or  five. 
Class  one  and  two  consist  of  the  young  cells  having  one  or  two  unclear 
lobules  and  are  less  resistant  than  the  older  niiiltimiclcated  cells. 
Increase  in  their  proporlion  an<l  decreiise  in  (he  pro]H)rtions  of  the 
latter  celU,  or  a  deviati<iu  to  the  left  shows  poor  resistance  to  an  infec- 
tion; deviation  to  the  right,  goiKJ  resistanee.  Therefore  the  changes 
from  the  normal  jiroportion  that  takes  place  in  an  infection,  particu- 
larly in  pulmonary  tuberculosis,  are  valuable  progniistie  signs  and  an 
aid  in  showing  the  result  of  treatment. 

llie  normal  percentage  of  the  .several  classes  Is  as  follows: 
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IVvUtioii  til  ihf  l<-(t. CDcans  tnorasr  in  proportioo  flf  tlie  first  fornix. 
devi&ticin  to  the  riRhl  of  the  Utter  fonna.  For  s  standard  of  corapuisoo 
in  Miwlvin^  ctuiiigR'  in  an  individtul.  an  inlex  may  br  otade  by  ti>e 
sum  of  the  finl  two  daases  or  the  sum  of  tbe  first  two  plus  half  of  tbc 
third  rla.-vi.  Thus  the  index  in  an  average  ca«e  would  bv  by  ih«  fir^t 
netbod  Hf.  by  tbc  srmni  W^. 

FkM«ts. — The«  are  .-unall,  round,  co)oH(-«»  Itodio  about  one-third 
thf  size  of  a  rc<]-4){ood  evil,  «hich  arc  best  scm  in  stained  spmmens  of 
blood,  tslcini!  tlir  arid  stain  but  pcotiy  and  tending  to  dump  in  irregular. 
iDa«M>.  It  is  gfitcrHlly  IM-Iicvrd  that  thry  are  gm^ucrd  from  the 
orifnnal  nucleus  of  the  crjthrocj-te  by  extrusion  from  the  cell.  Accord- 
ing to  different  oliiserveri,  ilie  nimil>rr  per  cmm.  of  normal  blood  maj- 
varj'  from  ^iXJ.'liX)  to  4W>.0Of).  They  arc  dinunishcd  in  pernicious  aneinia, 
u.tualty  alwi  in  myxoid  I<-ukfmia.  in  a<-utr  infei-tious  <Ii-sMLs«^.  ami  in 
hemupliilia  aixl  purpura.  Thry  arc  increased  in  splrnomi>  clogcnuus 
leukemia,  after  severe  hemorrbsKe.  in  tiMJst  seoi>n<)ary  anemias,  iisualtr 
in  tulK-r(-ul<Jc^i.■(  or  other  r-broiiio  diseases,  and  during  coiivalest'ciK'r  for 
acute  infectious  diseases.  I>uke  says  that  variations  in  the  platelet 
otmt  in  U}\ii-  omditions  is  determim-il  by  tltc  amuunt  anil  strength  of 
Ibi-  toxins:  ifmall  or  mild  d(^»-s  increase,  lar^c  or  severe  doses  decrease 
the  e*junt.  They  arc  enumenited  by  putting  u  dn>|»  of  a  mixture  of 
e<(ual  part'*  of  a  2  per  cent,  solution  of  sodium  chloride  and  a  saturated 
aoluli'in  of  dahlia  In  glycerin  on  the  fin^r.  The  puncture  i$  made 
through  (hi'  drop,  iiiid  the  rutin  of  plaques  to  erythrocj-tes  is  asccr- 
taintil  in  un  ordinary  c-ouiitin>;  chamtn-r.  The  number  of  retl-blood 
corpusrle^  in  I  c.mm.  nf  bluud  is  then  determined,  aud  from  this  the 
numlier  of  platelets  in  1  c.mni.  of  blood  can  be  estimated,  as  the 
ratio  bus  ain-nily  been  determined. 

Tbe  Hemoglobin. — IIemo);lol>tn.  the  functionating  portion  of  the  red- 
bl'^Kl  <iH-.  •■••iiipriiei  'M  |ht  (*nt.  of  the  or^iinir  matter  of  the  cell. 
For  tbe  pur|nj^*'  of  e>tinniliiig  the  jR-nentage  in  a  given  portion  of 
blirfwl,  a  hem'i^ili'fiifinmeter  is  employed.  . 

Hemoglobinometers.— 0'(>«rrj('  hrmngliMiwmdrr  (Sahli's  ni(Kltlic«tion) 
f Fit;.  I'D  <onsists  of  1 1 1  n  cIomiI  tube  containing; :»  solution  of  bematin 
hydroi'bl'iruie  of  a  coiicentraiiiui  ei|uul  t«  ii  I  pi-r  cent,  solution  of  the 
blwid  of  a  bcullliy  male;  l2.i  a  corres}Mjndiiig  empty  tube  graduated 
in  an  a:icemlinn  ^eale  from  10  to  I4<i.  bcith  eiicloMi)  in  a  hanl-rubber 
stand;  *'A)  a  eajtilhiry  >:l;i.>>  Tube  in.irkc<l  iit  l^li  c.mni.:  \\)  a  small  bottle 
and  a  pipette.  In  the  gradiiatol  tube  is  ptaccil  eimugh  decinormal 
hydruchluric  nv\'\  wiliitioii  ^fmirateit  villi  cliiurufiiriii  to  reiieh  to  the 
murk  ten.  211  c.min.  of  blood  arc  then  quickly  drawn  up  in  the  capillary 
tube  iin<i  ;il  tinei-  blown  into  llie  ;^radiiiile>l  tnlie,  wlni-b  i>  sliakeil  to 
allow  the  IiIoimI  to  hcc<ime  dilTu»(-il  Iti  the  solution.  Water  is  added, 
droj)  b.v  ilrciji,  ttitli  reiieali'd  shakings,  until  the  culor-  in  the  two 
tubes  match,  cnniptiring  them  |>referabl\  by  HrtiliciHl  light.  The  height 
to  which  the  column  of   diluted   blood   ami  aen  in 
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gradimteii  (ube  rcprt-sctits  the  pcrccntaRc  of  hemnKlohln  contained  in 
tht-  l)loixJ  testwi. 

Fleischl's  hcmnglttbinoincfer  consists  of  (1)  n  small  capillary  tube: 
(2)  a  well  with  two  compartment-i  iiiiil  a  (jiass  bottom;  (S)  a  small 
jnctai  stand  with  a  hollow  apiTtiirt-  licm-jitli.  which  is  (4)  a  grHduatcd 
atrip  nf  colored  ^la^s,  moved  Iiy  a  rack  and  pinion,  and  hcnpath  this 
(5)  a  reflwtor.  For  iiw,  t>ric  end  of  tin*  capillnry  tube  is  carefully  lowered 
Dpon  a  drop  of  b]oo<t,  whii-li  immediately  fills  it.  The  tuho  ia  then 
wAished  by  a  piiiette  itit«)  one  of  the  t-ompjirlrnfuts  of  tlic  well  which 

Fio.  Ill 
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contains  some  water  jiiid  tliiiriiii;;lily  viirred.  The  ciiiniiarlmenb*  are 
now  equally  filled  flush  with  water  and  llic  well  m  pliu'cd  that  yellow 
li(tht.  M:*  from  a  c-imdlc.  i^  reflccti-ii  tlironj:li  the  ulass  bottom.  The 
colored  kI"ss  is  now  niu\ed  by  the  nick  and  prriiiin  nijiiillii  bai'k  and 
f<irtb  beneath  the  wiitrr-niTitaiiiiii);  a|i;iriineMt  iititil  tin-  intensity  of 
the  color  in  the  Iwn  inniparlrm.-nt'*  i>  the  sann-,  and  lln-  jicreiritin;!-  is 
then  read  off  through  a  small  npenin«  behind  the  well. 

TnUqiiiitt  nilijr  .vnlr  U-itt  fnr  h*'(niiKliil>iri,  in  which  lln-  drii[f  of  M'lod 
is  taken  on  white  filler  pajier  iind  inuiii'diatcly  conipiin-d  ulili  ii  >'"de 
of  colors  by  duyli{;ht,  it  5iiri|)le,  but   the  tc->l  .H-eni>  very  uncertain. 
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Dare'g  henwfflobinomeier  is  cooipact  uhI  rcliablr.  and  )t»$  ihe  wlvan- 
ta^  tiiAi  unadulterated  btood  may  he  used.  It  consists  of  a  lar^,  flat 
pipi-ttt-  whifh  fills  by  capillarA'  anra<tii»n.  This  pipette  aiul  a  twlor 
«Mle  are  compareH  flimctly  a^nst  a  auidlr  Same,  being  cJ>Mrr\-ed 
through  a  <^auieru  tui>e;  the  mlof  fit  the  ieak  is  made  to  ajcree  wiili 
that  nf  the  blood,  and  the  percentagir  of  hentuglobiii  reckoned  accord- 
ingly. 

Fpo.  112 
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Color  Index. — The  riitiw  Ix-twceii  the  number  of  erjlhroextesi  iti 
1  e.tnni.  of  liItMM)  and  the  percGnta$;e  of  hemnglrjiin  i-i  known  as  the 
i.iAi)T  index.  In  a  healthy  individuid  with  .'(.(Milt. IB  111  red  cdls  per  c.mm. 
the  Domial  pcTcenlap'  uf  ht-nioplobhi  should  tie  UN),  We  then  say  the 
eolor  inile>;  =  1.  If  llie  hemotfliibtn  !■<  dinHiiiOie>}.  the  color  index  is 
lesi  than  I,  hut  if  tlie  rwl  telU  are  ilitreaswl  more  than  the  hemo- 
Iflobiii,  the  eiilur  index  is  mure  than  1.  The  i-oW  index  is  estimated 
first  by  rciluf'iny  the  cuunt  of  the  cells  to  a  iMfrcentage.  e.  g.,  :i,,^X),(XlO 
n-d  ii-Ils  =  711  jM-r  ceni.;  4.(IIHI.<XI0  =  SO  per  cent.,  etc.  Sci-ond.  by 
diviilin^  thii  |KTiX'ntHj;e  into  tin-  lienii>^lol>iii  i^KTcentau''-  In  pernieious 
iiiieiiiiit  the  trolor  index  i^  phn  I  mid  »crvcs  perha]).-'  iis  th«  most 
iiniHfrtaiil  si^ii  in  disiin^cni&hiii);  iiriniiiry  fnnti  secondary  anemia  in 
which  tIic  (xlor  inde.x  i:^  normiil  ur  le^s  than  I. 

OUgochromemia.  Diminution  in  liie  aninuiit  of  heiniijelobtn  is  seen 
ill  anemia  and  usually  the  reduction  is  lower  than  the  reduction  of 
the  nul  (H-Ils,  exi:e[»t  in  periiiciou.s  anemia.  In  chlnriwi»  the  reduction 
in  heiuoEhiliin  is  very  Kreal,  and  in  ciin^eiiuenw  the  color  index  is 
lower  (lijiti  in  .secondary  aneiniiuH. 

Lipemia. — The  procnee  in  the  bloixl  of  fats,  Usually  in  the  form  of 
snnill  ilni[ilets,  is  ea-iily  delected  by  the  inicroscojn-.  The  di»^-tiosis 
can  be  confirmed  hy  trciilin;;  the  fresh  prejiaration  with  a  I  per  cent, 
Hohitiiin  of  fismie  acid,  followed  hy  a  vicak  aqueous  solution  of  eosin. 
The    fat   drops  will    ap]>ear   black  among   the   faintly   stained   acid 
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corpuscles.  T,ip('iiii8  occurs  \n  clironic  alcoholism,  chronic  nephritis, 
diaI>eleR,  tuberculosis,  miliaria.  liuritiK  stiirviitiun.  iiftcr  injuries  to 
the  bone-nitirniw,  ami  iu  [rhiisphorus-fxiiHiiiiing. 

Be  Qlycogen  Reactioa  and  lodophJliA. — This  rt-iictiun  consists  in 
th*  ap)ieBraiici;  of  nuihiijfaii,v-hri)W"ii  granules  in  the  leukoci-tea  and 
plasma  after  staining  with  a  mixture  of  imline  1  piirt,  potassium  iodide 
3  part*,  water  IIM)  parts,  and  pulverized  acacia  in  excess.  It  is  present 
in  conditions  of  purulent  or  tennis  exuilates  iiriil  iullarnniHlor.v  processes 
espwrially  where  leukocytosis  coe.xists.  It  is  considered  to  be  due  to 
the  presence  of  glycogen  of  an  iimyloiii-likc  substjince. 

AUtalinity  of  th«  Blood.  -The  technique  is  too  lonjj  and  ilifficult  and 
of  <loutitful  import  to  be  Hvuiliible  for  ordiniiry  clinical  proeiijiircs.  The 
same  may  be  said  of  present  iiicIIkmIs  of  the  estimation  of  sugar  or 
uric  acid,  iicetone,  etc.,  in  the  blood,  with  the  added  factor  that  these 
estimations  are  usually  of  little  value  for  diagnostic  purposes. 

Bile  Pigments  in  the  Blood.  —Bile  pigments  are  found  in  the  blood 
in  any  condition  assmiatetl  with  uri)l>iliniiriii.  Il  can  be  demonstrated 
by  centrifuging  a  small  siM?cinifn  of  blood.  The  serum  in  the  upper 
portion  of  the  tube  i.s  normally  rh-ar  and  light  yellow  in  eiilor,  but  when 
bilirubin  is  present  it  is  a  hriglit  yclhiw,  gradually  becoming  greimish 
on  exposure  to  air. 

Specific  Gravity. — The  sjiecific  gravity  of  the  blood  is  in  direct  rela- 
tionship to  the  [lorcetitage  of  hemoglobin  except  in  nei>hritis.  circulatory 
di.sturbaaces,  leukemia,  and  anemia  after  hemorrhage.  Hammerschlag's 
metlnKl  of  estimation  niav  he  employed:  mix  in  a  urinometer  glass 
such  ([Uaiitities  of  chloroforni  and  benzol  that  the  specific  gravity  is 
ahout  U).')t).  Take  a  ilro]!  of  bioiHl  from  lii<-  [lunilnrcil  car  nilli  a 
medicine  dropper  and  blow  it  into  the  ehlorolVirni-henjiol  mixture. 
Th«  bliHxl  does  not  mix,  but  Huats  like  a  red  head.  Adil  chloroform, 
drop  by  drop,  if  the  bloiMJ  sinks  to  the  bottom;  add  benzol  if  it  rises 
to  the  top.  After  each  addition  stir  the  mixture  with  a  glass  rod. 
When  the  drop  remains  siati(iimr\  in  ilir  middle  of  the  lluid  its  specific 
gravity  is  the  same  as  that  of  the  Hnid,  Take  the  specific  gravity  of 
the  mixture  and  you  have  the  spi-cifie  gravity  of  the  lilood,  ,\ir  should 
not  be  blown  into  the  fhiid  with  the  blood  drop.  The  following  talile 
gives  the  relations  of  the  hemoglobin  to  the  specific  gru\il,\  fn>rti 
which  an  estimate  of  the  speeilie  gravity  or  hemoglobin  can  be  made: 

Specific  gnivjt)'.  lIcinoKlobin. 

i033tD)U36 an  ni  :ici  i«-t  ivm. 

103&tijIU38  ..,,..  .       ....  30  Ml  .35  por  rent. 

ItaSto  lOfO ,  35  w  40  per  ccni. 

1040  to  1045 .  40  U)  4n  per  ri-ut. 

104fiUilO4S  .,.,.,.,  ...  4S  l<>  A5  ppr  cpiil. 

IMftUiiOSO  .      .      >      .      .      ......  SA  lo  U:^  [H'r  Pint. 

1060(0  1053 ,      .  -      .      ,  &'.  t(i  70  pn.r  i-iul- 

I0i»iol05ri .  70  to  75  iMr-^eni. 

lOSStolOST T.t  lo  M  [iir  •'••III. 

10S7U>1D60 sr>  t<i  Il.'i  jiiT  ri-iil. 
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Coa^attoQ  Time  is  iiii  rstimaU-  of  the  t\vae  rwiiiired  fnr  the  hlowl  to 
clot.  It  is  of  \alue  iwrticularly  before  surjiical  pnwwlurcs  and  in 
various  lu-murrliiit;'*'  'ii^'inltiTs.  A  simjilf  mctlimi  is  tn  put  a  large 
drop  of  htoiK]  on  u  ck-an  ^lass  slide  and  thetwtJIt  tt  every  half  iLintilr 
until  tin-  tlriip  form  has  disapiR-arHl  when  the  slide  in  tilted.  The 
noriQal  congulHtiuti  time  is  from  five  to  eif;ht  miimtrs.  In  hemophilia 
and  purpura  the  coagulation  time  i.>*  much  delayed.  In  severe  jaun- 
dice, particularly  the  oljstructive  form,  seur^■y,  typhoid  fe\'er,  and 
phosphorus  poisoning  the  coagulation  time  of  the  hlood  is  also  often 
considerably  dehiyeil. 

Duke  has  devised  a  simple  instrument  and  method  of  cletermioinj; 
the  roactdaticm  lime  of  blooil,  which  lit-  claims  is  extremely  accurate, 
as  the-  eml-piiint  a|>[>ejirs  sharply;  there  is  always  a  constant  amoiiut  of 
bidod  uM-i!  and  e\i)oseil  to  the  same  anii  of  foreign  surface;  and  the 
temptTiitiirc  is  L-Diistant.  The  inslruruent  consists  of  a  j;lass  slide  on 
which  are  mounted  in  balsam  two  gla.ss  disks  it  ram.  in  <liametcr.  To 
perform  the  test  cover  the  finger  tip  lightly  witli  petrolatum  and  pierce 


a 


1 
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A  — cniitiiiii  i>r  ilr«|i  wht-n  blooii  I*  fluid. 


It  — cnnlnur  of  drop  whim  blood  ■>  clotli^,     (Dukp.) 


ihrihiigli  this.  Touch  tin-  nhtr^s  disks  with  a  drop  of  l»l(md  sufficient  to 
c<i\er  Ihiiii  coniplelcly.  Iri^iTi  ihc  .slide  over  a  gliis-.  contnining  water 
at  a  temperature  of  40"  C  and  cover  the  top  of  the  glass  with  a  wet 
cloth  lit'  the  -■'iiine  rcn»|icr;(turc.  Kxaininr  llie  slide  at  the  end  of  five 
riiiiiuics  and  if  the  I'oagnhilion  has  nnl  occurred  the  lirop  hangs  down. 
When  coiigulaiioiL  has  pnn'cciicd  to  a  certain  degree  Ihc  drop  form 
IS  lost  anil  the  blood  niaiiilaiiis  a  spliericiil  eoritour  iFig.  1I.S).  This 
is  considered  as  the  end-point  and  jippcars  in  normal  individuals  in 
from  six  to  nine  minutes.  The  two  c^i^ks  nia\  al.M>  be  used  to  compare 
the  blood  uf  It  patient  with  the  Mnoil  nf  a  iinrinal  individual. 

Parasites  in  the  Blood.  -Bacteria.— The  principal  bacleria  ilcmonstra- 
Mcin  theliliiiid  arc  tho>eas>ocialc<l  witli  the  infections.  Most  fre<|ueiHly 
found,  during  the  course  of  the  inlVstion.  are:  (\)  typhoid,  paratyphoid. 
and  colon  bacilli;  {2}  pneniuonociici'i;  (iit  iiieningofocci;  1,4)  niicrocoecu.t 
ineliteusis;  t.5l  plague  bacilli:  Hi(  streptococci;  (7]  staphylococci ;  (8) 
anthrax  bacilli.  I'robahlx  any  organism  capable  of  causing  a  general 
infection  may  lie  found  by  blood  cultural  mciho<ls  some  time  or  other 
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in  the  course  of  the  disease.  \'er.v  rarolj-  they  may  l>e  found  by  direct 
imTOsctipif  (-XAmiimtioij  nf  thi-  liliwd.  Howt-vcr,  nilliiml  im-lhcids 
alone  should  be  di-pcndcd  Upon,  as  they  are  infinitely  more  t-ertain  and 
the  vnri<-ty  of  orjriinism  inn  lie  rfatlily  dcu-riuiiicci.  f 'iinicitlly.  the  dis- 
covery of  bacteria  in  the  Woih!  is  ai  particular  value  in  the  eurly  diagnosis 
of  ts'phoid  fever,  usually  apjM-arint;  twn  or  thret-  days  hofurt'  the  a^ghi- 
tinution  n.-ttCtion;  in  ditfereutialiii)!  typhoid  and  paratyphoid  iiirectiuns 
and  infections  simulating  them;  in  diagnosticating  cryptogenic  septic 
cutiditioiis  and  in  tin-  prcpiiratiim  of  antogcnous  vjiccincs. 

Technique  for  Blood  Cultures.  -The  skin  in  the  bend  of  the  forearm 
is  first  prepared  a.s  for  a  major  .surKical  "iMTatiiiii.  Then  the  npper 
arm  is  compressed  by  a  bandage  so  that  the  radial  pulse  is  faintly 
perreptihle.  A  large  glass  sjringe  with  a  sharp  ueedli-  at  the  end, 
previimsiy  sterilized,  is  then  thni.st  sharjily  intii  the  nio-it  proiriineTil 
vein,  the  wall  of  which  can  be  distinctly  felt  when  the  needle  is  in  place, 
Alxtut  2fl  c.c.  of  blood  are  aspirated  from  the  vein,  the  compress  removed, 
and  the  needle  withdrawn  from  the  vein.  The  needle  is  removed  from 
tlie  syrinK^  and  about  ."i  I'.c.  <if  blood  is  llien  injected  into  each  i)f  four 
flasks  containing  bouillon,  litmus  milk,  or  other  appropriate  liquid 
media,  imd  well  shaken.  Kigiil  preiantions  should  he  taken  to  a\oid 
contamiuntin^  the  culture,  The  etid  of  the  syrinye  and  the  top  of  the 
flanks  .sliould  he  flamed  before  plaeitig  the  blood  in  the  flasks.  Tlie 
flusks  arc  then  incuhaleil,  examined  every  twenty-four  hours  tuitil 
seventy-two  hours  have  elapsed.  If  at  the  end  of  this  time  the  media 
art'  clear  the  culture  is  nef;ativc,  If  the  lluid  beeomes  lurbid  before 
this,  subcultures  are  taken  from  it  and  the  orRanism  determined  by 
appropriate  bacleriological  mctliods  leonsnll  .AbliKtt,  etc.). 

Animal  Parasites  Found  in  the  Blood,  — Many  animal  ])arasitcs  have 
been  found  in  tlie  blood  by  nnmtTons  observers,  r.  g.,  tricliina  enilir,\  ns, 
the  bloott  Ihikci^,  and  t!u-  spimeliele  of  s\philis;  but  for  pracliral  diag- 
nostic purjioses  the  imiwrtant  organism  sought  for  to  confirm  a  pro- 
visional clinical  diagnosis  are  the  malnria  plasnindiuni.  llie  trypiinosome 
of  kala-azar.  the  spirochete  of  relapsing  fever,  the  trypanosome  iif 
sleeping  sii'kiie.ss,  and  the  Kilaria  sanguinis  honiliiis. 

3Ialuia. — The  best  uietiiod  of  liuutitLg  for  the  tertian  and  quartan 
organi.>im  i.s  by  immediate  microscopic  examination  of  a  fresh  s|)ecimen 
of  the  blood  taken  ju-"!  before  or  during  the  fir>f  part  of  the  chill.  If 
the  specimen  cannot  be  examined  for  several  iionrs.  simic  vaseline  may 
he  phiceii  aroimd  the  edges  of  the  cover-slip  to  prevent  the  enlrance 
of  air.  For  better  examination  cir  in  searching  for  the  estivo-autunmal 
form,  the  blood  films  may  be  stained  l>y  the  Komanowsky  method. 
Ross  advises  extracting  the  hemogloliin  from  a  large  thick  drop  of  blood 
before  staining.  Huge  rccoinnii-nds  doing  thi.-.  hy  drying  the  drofi  in 
the  air  and  then  placing  it  in  ."J  jier  cent,  snlntion  of  furnialin  to  which 
1  per  cent,  acetic  acid  has  been  added.  The  liemogli)ljin  is  thus  extracted 
and  the  blood  fixed  at  the  same  time.  It  i.->  Then  washed,  stained  by 
the  Romanowsky  method,  dried  atui  rcstained  for  thirty  .secunds  with 
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a  solution  of  boras  5  giBms:  mftLylcnc  bfiic,  2  gruim:  distilled  water 
KHl  (■-<•-,  wHslifti,  dried,  nml  exaniin«l  as  usual. 

The  Parasites. — Ttiv  parasiti-  iit  its  asexuHl  cycl«  in  tlir  bloud  firs 
oppears  as  small  hyaline  am«l>oi(I  bixlies  in  the  red  cell  which  fre(jiientJ; 
assumes  a  seal-riii);  likv  appeannKv  in  the  estivo-HUtuninal  fornu 
These  bwiies  become  pigmented,  the  amount  of  pigment  graduall 
imTcasing,  the  aini-ltoid  motion  lnvoiiK-^  slnwer  niid  [lie  jwrasite  large 
occupying  most  of  the  cell.  The  pigmented  granules  now  collect 
the  centre  of  the  punisite,  which  commences  to  have  a  rosette  sha. 
which  soon  becomes  distinctly  segmented,  VVlicn  segmentation 
complete  the  spores  or  segments  with  a  small  dark  central  nuc)^ 
may  be  found  irrcgulurly  .'icatteretl  through  the  red  cell,  or  the  segmer 
nmy  burst  smiilenly  through  the  cell  wall  as  soon  as  segmcniatinn 
complete.  During  the  paroxism  pifineut-beariiig  leukocytes  area/ 
fref|uently  observed. 

Extracellular  Forms.— In  the  tertian  and  quartan  forms  of  raalai- 
th<:  intracellular  boilics  with  actively  motile  pigment  granules  ma 
iippiur  ill  tile  l)liHiil  free  from  the  erythrocytes  without  having  utirfe^ 
gone  segnieuliition.  In  some  of  these  vacuoles  may  appear,  wlii 
others  nifiy  be  broken  up  into  four  or  live  smaller  bo-lies,  both  an  evideu* 
of  dcgcrienition.  In  a  few  of  The  organisms,  however,  fiagellutic* 
oci  iirs  and  loii^  actively  moving  filameriis  are  seen  to  whip  around  • 
the  blood  siretini  when  examincti  micruscopically.  In  estivo-autuum— 
fever  crescentic  forms  apiwar  in  the  blood  stream  around  some  of  whiff 
is  still  adherent  the  delicate  outlines  of  portions  of  the  red  cell.  TheS 
crescents  subsc(iuentl\*  become  rounded  or  ovoid  and  some  of  thet 
still  laliT  develop  tlagella.  These  llagellate<l  bodit-s  represent  the  fits 
sl[Lges  in  the  sexual  cycle  of  the  orguni^^m  whose  later  developmeii 
takes  phice  in  the  stomach  of  a  mosquito  of  the  ^nus  anopheles. 

'I'lie  several  form*  of  pura^ite  iiuiy  be  distinguished  from  each  othc 
by  noting  ihe  following  ehunulcriiiiics: 


tjunriau. 

Ttfthn. 

I. 

VytXo 

Poriv-i'uilii  hiMtn 

iVt'wity-lwi)  boim 

V. 

:i. 

1. 

fl. 

lin.lu'^ 
CrtlllUlltll 

Katniuiil* 

Itl'll  (vlU 

Sli.-tt|>1,v  nuilinol 
.Mt^v'i'kiu'iU  *\iivi 

''note 

1  'iML^iiU'ralik' 

At  (.>  ciitltl 

DnrL 

P.»>ilj-  n-frx-lirr 
MoiTtnUil  VPfT 

Mauy 

b'tftvon  to  iwpiily 

Ejwollpn  anil  [ibIq 

w 

Kt(nii'i>l1iiLir 

Ijtrcr 

Esti  vo^oii  I  uniiiiJ. 

V4TUU0;    ttnmty-fo* 
to  fanj--oiKht  hour 
Wdl  ouUined. 
HicUy  refractird. 
Movcmc'nl  antivo. 

¥\ut. 

Very  lew. 
Tifn  to  (n-Mity. 
ShruDkcn  and  braitf 


CTVKVMie  And  ov»l  - 


_ Trypanoaomlasis.    -The  tryiMtiuisomes  are  frequently  the 
diseoM'  in  lr<>pie!d  ami  subtn-pieal  ouniiries.  alTecting  • 
as  iiuinmk.     Of  >|H-ii:d  interesi   is  the  Trypanu&oma 
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cause  of  sleeping  sickness.  This  is  seen  in  the  [>eri|(lieral  Wond  of  an 
affected  person  as  wnrm-like  activi'Iy  inotili-  iniici-lhiliir  orffuniHiiis  from 
iO  to  'lOfi  Inng.  From  the  iinl^rior  i-nil  protriidfs  ii  long  flagclhini 
which  in  frv&li  specimens  can  be  seen  actively  wliippinj;  uruiind  through 
the  red  cells,  while-  from  this  flaKclhim  a  narrow  film-like  membrane 
running  the  length  of  the  ImkIv  cuii  be  distinguished. 

The  Irishman-Donovan  bodies  are  round,  deeply  staining  organisms 
fo(>n<l  in  the  large  n>ononnoleiir  leiikwyti-s  of  piitients  siek  with  kala- 
azar.  These  liodies  prohalilj-  represent  a  sta^c  in  the  clcvelojiment  of 
trj'panor'omes. 

SftooctuBta  Obenneieret.  These  are  long,  slender,  motile  organisms, 
ahont  ■Wfi  in  Irngth,  which  can  he  seen  in  fre^h  bloixl  smears  from 
patients  suffering  with  relajising  fever, 

PUaria  Banciotti. — The  adnll  worms  live  in  the  lymphatics  of  the 
alxloiueti  and  pelvis  of  man.  giving  off  large  numhers  of  cniliryos,  the 
Fiiaria  sanguinis  homiiii^.  In  »  fresh  specimen  of  the  blood  these  arc 
seen  as  transparent  wriggly  but  stationary  little  worm-like  bodies 
among  the  ret  I  cells. 
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FlUiria  alive  in  thi'  liluod.     Inatiiri1iini'r.-<i>  plmlunjicroiEriiph.      Fi>ur  hiiiirliiit  rliiiiiii-lciii 
nmenificnlion.      Fmii  milliiiii'iiT*  Z>*i«  aiiiiplintiiiilii'.     if.  I',  ilititj.) 

The  Blood  Serum.— Tlic  bluod  ■■rTnm  i*  cViimincd  for  ilu-  iii;;;lutinii- 
tion  reactiori.^  diiigrio&tic  of  i\|)lini(l,  |)nriil\|>lioii!,  imd  .Miillu  fever, 
and  the  Wasserniiuiii  rcaciiim  that  occurs  in  syphilis. 

The  Agglutination  Reaction  i(iriiber-Widal),— The  [irinciple  nf  this 
reaction  is  based  upon  the  fact  that  the  scrum  nf  persons  ill  wiili 
tjTjhoid  will  cau.sc  .tgghititiafinn  or  chirTiping  oi'  typhoid  biicilli  when 
the  proportion  uf  serum  to  cultnre  Is  I  (u  III  or  more.  .\  dihrtiiui  of 
less  than  this  will  cause  agghitina  lion  of  the  bacilli  if  ihc  .Hera  of  healthy 
peo])le  are  employed.  Two  mcthfids  arc  employed,  the  uiir'roM'oi>ic  and 
macToscopic, 

Microsc'irii-  Miihud. — To  juTform  thi<  rcjielion  ii  i>  necessii ry  to 
luivc  a  virulent  frc^h  honillon  rulliire  of  rln-  lyphoiil  bacilhw.  The 
cultures  ejin  he  grown  on  agar  and  kept  in  the  ii-e-bo.x  for  un  indefinile 
time.  When  a  test  is  to  he  |)crfornic<l  a  >nbcnllnre  is;  grown  in  bouillon 
for  <>!t;hteen  to  twenty-four  hours  iil  a  tcnipcralnre  of  '■iT.'i"  <". 

;blood  iscollccted  in  capillary  tubes  whicheaii  be  made  by  drawing 
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out  either  eiiil  itf  a  sixirt  hullnw  ^]ass  tube  and  inverting  nne  emi  about 
270".  The  blood  is  t-filWtcci  by  i-jipillarity  in  thi-  In-iit  end  of  the  tube 
anil  alloweil  to  stand  fur  stevcral  Iinurs  or  p|se  is  immef! lately  oentrifused 
In  order  to  se|i(irate  tile  senim  fruin  tlie  wlls.  The  seriiin  Is  tlieii  with- 
drawn from  the  unbent  end  by  the  capillary  pipettes  which  are  also 
uned  tc»  iniike  the  dikition.  These  pi|X'Itt'S  for  <lihitin);  the  serum  an* 
made  by  drawing  out  the  end  of  a  siDall  calilnT  hollow  tube  to  a  long 
line  p<)int.  Sterile  sail  snliitlon  ur  lionillim  is  al-in  necessar>'.  In  n 
ponelaiii  dish  with  several  Htlle  hollow  oups  Is  pluced  n  drop  of  the 
serum  In  be  examined.  :iiid  tn  this  is  nihled  twenty-four  drops  of  the 


'r>'f>ltf'i«l    ilUKlliflTJ^ttJOIL    I'Lt.'il'l  jrtu-        ({'fill(jlj 


salt  <oIutliin.  Four  tu  ti'ii  drop^  of  tlii>  are  jiddi'd  m  another  cup.  and 
diliUcd  \\\\\i  an  cqiiat  nuinbcr  of  drops  of  the  salt  Mihitiun,  ahvny» 
usinK  the  same  capillary  pipi'ile  boib  to  pt-muve  the  serum  from  the 
collecting  lube  and  tu  nuike  the  dilutions.  .\  platiiiuni  looitful  of  the 
first  mixlurc  i.s  added  tn  a  Innpfnl  of  the  bouillon  typjiold  culture  ou 
the  centri'  of  a  cover-slip.  A  hjiriniiic-droii  preparalioii  is  made  by 
Hiueliiiiv'  tile  four  eoriiers  uf  a  eupjied  slide  wlili  cedar  oil.  inverting 
the  slide  and  brin{;in>!  the  four  dmjis  of  oil  in  contact  with  the  four 
corners  of  the  cover-(;iiiss  *ti  that  the  liiint,'iri(:  dr<ip  iloes  not  touch  the 
side.  A  similar  proeeriure  Is  carried  out  with  the  second  mixture,  so 
that  there  are  two  preimnitions,  one  a  dilution  of  1  to  .Ml  ihe  other 
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1  to  1(10.  Thcso  itre  put  asitlo  and  examined  an  hour  later.  A  Imiiging- 
drci^)  preparation  of  the  houillim  rulture  should  also  be  made  as  a 
control  and  fxaoiiiH-d  in  an  hour. 


Flu.  IIS 


IV(i|icr  hlood  »p<->'im''n  ami  Iriioiionji  iii  ivphiml  :iui[liiliti»lifin  IrHl  of  Hum  iiii'l 
Wiitkliis:  A,  H  i[iiik1  >i|in'!iil  <if  ijlwKl  [iir  ilic  ("«l;  B.  ln-»itivr;  C  WPiik  ijcuilive; 
D,  iljting  positiviv     I I'niEnmiivi?  McdkJni:'.  Mufch,  I!)l:i.i 


The  Reactioo. — In  a  coinplcti-  or  lyi)icjil  ri-in-tiiui  tin-  (icid  when 
examined  with  an  nil-innntT-^iiiii  k-ns  shows  the  prc-senrr  of  large 
dumps  of  mutiotiless  haclcria  (Fij;.  1 1.">).  \u  niotilf  iiri;firiisnis  «m  in; 
seen,  ("lumping  and  ii-ssution  uf  niotinn  arc  thi-  is^cntial^  of  u  rcaitiun, 
providcil  they  oofiir  within  a  certain  tinii-,  jii'cordiiij;  to  (In-  dihirimi. 
When  the  rt-action  t^  fi't-lilf  or  merely  suKt'cstivc.  a?  In  the  Hrst  stufjc  of 
t>-phoi<i  fcvi-r.  small  clnmpri  nmy  appear  with  a  few  actively  niovinj; 
bacteria  dartinu  arrosn  the  ficM  or  '>|iiriiiiiic  iiroinxj  on  their  own  rods. 
In  this  caHf  llic  t^■^(  shonli!  he  repeated  In  'inc  nr  two  diiv;., 

The  dried  blom!  may  he  used  a,-*  well  a>  ilie  KInod  -.eruin.  A  liirije 
drop  of  hioiid  is  rolliM'lei!  on  ;.'|jized,  non-al)>orliin;;  piipiT  and  allowed 
to  dry  in  the  air.  This  dry  lilnoil  ran  be  preserved  inrjcRnitely  and 
can  also  lie  sent  throintli  rhe  iimil  in  an  onlinary  eiivelopf,  so  that  it 
afford*  u  convenient  method  of  sendini;  lilood  to  Suue  or  miiini*i[)al 
laboratories   for   examination.      Thv   reaetimi   is   performed   us   with 
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Noguchi'a  Modification. — NoguchJ  modifies  the  technique  of  the 
Wassermaiin  reaction  to  increase  its  Rcconioy  ttrid  delicacy  l)y  sub- 
stitutin;;  hiiuian  red  cells  for  those  of  the  sheep,  and  an  antihuman 
henioljtic  amboceptor,  prepared  from  the  senim  of  rubhits  who  have 
had  repeated  intraperitoneal  injections  of  washed  human  red  cells, 
instead  of  the  hemolytic  amboceptor  adx'iserl  hy  Wassermami.  In 
this  wiiy  there  is  obviated  the  possibility  of  tlie  liemolytic  amboceptors 
which  are  found  at  times  in  human  serum,  and  which  are  directed  agiiinst 
the  foreign  sheep  coriiiiscles.  having  any  action  hindering  the  detection 
of  small  amounts  of  syphiHtic  antibody.  Nogiiehi  also  recommends  as 
an  antigen  the  employment  of  lecithin,  11.3  gram  dissolved  in  .W  c.c.  of 
absolute  alcohol,  to  wliich  50  c.c,  of  salt  solution  are  added,  the  filtrate 
of  this  solntion  being  used  as  the  antiften.  Xoguchi  further  simplifies 
the  technique  by  using  bits  of  filter  paper  impregnated  with  the  antigen 
and  the  amboceptor  instead  of  the  actual  solutions. 

Only  the  barei^t  outline  of  the  test  la  given  fiere  in  order  to  show  the 
principles  and  technique  of  the  reaction  in  ageneral  way;  the  preparation 
of  the  antigen,  complement,  and  amboceptor  re(|Lires  sit  diiicIi  material 
and  the  technique  is  so  difficult  that  only  u  trained  laboratory  technician 
who  has  had  considerable  esperitnee,  who  has  the  proper  facilities,  and 
who  is  eori.stantly  iloing  the  test,  simniil  undertake  to  perform  a  reaction 
of  such  vital  importance.  Therefore  a  more  elaborate  description  uf 
the  preparation  of  the  -ioiution  and  of  the  exact  technique  Is  beyond 
the  scope  of  this  hook,     {^cc  Xoguchi.) 

Diagnoxlic  liiqiiirtnnrc  uf  the  IVuMernintin  Rmrtioii. — The  reaction 
is  positive  in  from  7(1  per  cent,  to  SU  per  cent,  of  eases  in  the  primary 
Stage  of  syphilis,  in  il.'i  per  cent,  to  !IS  jier  cent,  in  ihe  secondary  stage, 
in  70  per  cent,  to  SD  per  cent,  of  latent  syphilis,  in  IKI  per  cent,  of 
untreated,  late,  or  tertiary  sphilis,  and  1n  SM)  per  cent,  to  9,'i  per  cent. 
of  congenital  syphilis.  A  very  hirge  percentage  n(  cases  uf  general 
paresis  and  locomotor  ataxia  give  a  puMiiive  reartiim.  As  a  gnide 
to  treatment  the  reaction  is  also  uf  prai'licid  vahrc  and  is  an  invaluable 
procedure  before  selecting  wet-nurses.  Oceasionally  a  positive  reaction 
is  obtained  in  normal  individuals  or  in  those  sick  with  di.seases  other 
than  syphilis,  It  is  found  frequently  in  cancer,  c.  g..  in  cancer  of  the 
stomach  44  per  cent,  of  the  reactions  are  po,sitive,  and  temporarily  in 
a  few  cases  of  scarlet  fever. 


CHAPTER  XXV 
THE  SALIVA  AND  SPUTUM 

THE  SALIVA 

The  galua  is  a  white,  colorless,  odorless,  frothy  liquid  nf  n  specific 
gravity  of  from  10(12  to  1010,  The  clininil  cxHiui  tint  ion  of  the  saliva 
is  rarely  mnde.  The  gross  amount  (normal  1  to  2  liters  per  day)  is 
sometimes  estimated  when  there  is  siii^jKisedly  suiivjition.  The  normal 
alkalinity  of  the  saliva  is  found  to  become  acitl  in  diahctcs,  and  a  few 
other  less  impurtiint  chaiijifs  may  he  noted  ehemirally.  Potassium 
sulphoeyanide.  nitrites,  snufir.  and  ptyalin  are  occasion  ally  tested  for. 
Mieruscopic  examination  of  the  saliva  shows  nnmerous  bwcteria, 
sehizomycetes,  iminjds,  di'M|iiiirnarcil  qiillieJial  eells,  and  leukocytes. 
Occasionally  the  saliva  of  norniul  individuals  is  examined  for  the  pres- 
ence of  jiiilliogenic  organisms  which  may  lie  the  oanse  of  infection 
transmitted  to  others,  c.  g.,  diphtheria  haeilli,  or  for  the  presence  of 
nbuoriual  yeasts  and  fungi  in  diseases  of  the  mouth. 


THE  SPUTUM 

Sputum  is  the  term  applieij  to  all  the  products  of  secretion  of  the 
respiratory  mucous  membrane  and  to  other  substancea  that  may  be 
brotinht  up  tliroucli  the  res])iriitory  tract. 

Method  of  Collection.-  Sputum  that  is  to  be  examined  should  he 
ci'llectcil  in  perfcL-iiy  cleiiii  ve.s.scis  which  contain  no  fluiii  and  which 
can  be  burnt  or  readily  disinfected.  Cure  should  be  e.\crci.sed  to  prevent 
the  entr.Tiice  of  cxtr.sncous  substances.  It  is  also  necessary  to  see 
that  the  niJtttcr  sent  for  cMiiniimtion  is  derivcil  from  the  lunns,  and  is 
not  simply  the  oral  and  faurial  accumulation.  .Sputum  which  upon 
cviiniiniitidu  lia.-;  been  found  to  contaiti  tubercle  bacilli  should  not  be 
allowed  to  dry  in  the  air,  but  shoidd  be-  thoroughly  mixed  with  1  to  20 
eiirliulic  ;nid  '^ohiliiiii. 

General  Characteristics  of  Sputtuo. — Sputum  is  alkaline,  of  a  s[)ccific 
gravity  \aryiiij;  from  inM4  (mucus).  IU20  (pnrulcntj  to  in;.i7  (serous)  and 
of  a  consistency  varyinj;  inversely  with  the  amount  of  e.vpectoration. 

Quantity. — The  amount  expectorated  in  twenty-four  hours  varies 
froiM  a  few  cnun-.a^in  irii'i|jieril  jihllii^is  and  iiisliglit  linini'liial  catarrh, 
to  Hlllli  c.e..  as  in  discharging'  em]>yema  and  in  bronchiectasis. 

Color.-  The  color  \iirics  with  the  ci)m]iiisition  of  the  jpuluni  and 
with  the  nature  of  the  disease.    In  edema  of  llie  lung  it  is  almost  trans- 
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parent  and  colorless;  in  acute  bronchitis  it  is  white;  in  pneumonia  it 
ia  "rusty;"  in  amebic  abscess  of  ttic  liver  it  is  brownlsb  red  or  like 
"anchovy  sauce."  Red-streaited  and  prune-juicc  sputum  results  from 
the  presence  of  blood.  Red  currant-jelly  spntum  has  occurred  in 
malignant  disease  of  the  lung  and  has  becii  found  in  hysteria.  Black 
sputum  is  commonly  seen  in  coal  miners.  Purulent  sputum  no  matter 
what  the  oansu  is  yellow  or  greenish  yellow. 

Odor. — As  a  rule  sputum  has  no  odor.  It  is  characteristic  only  in 
a  few  cases.  That  of  brnncbiectasis,  gangrene,  and  putrid  bronchitis 
is  particularly  heavy  and  fetid— a  characteristic  which  renders  its 
origin  almost  unmistakable. 

Varieties  and  Forms  of  Sputum. — Sputum  may  appear  in  hemogeneous 
or  heteropenccus  fornix. 

HoMOUEXEous  Forms.— Various  forms  of  -sputa  present  a  homogen- 
eous  appear  an  ce- 

Mucus  Spulum. — This  form  is  usually  glairy,  clear,  and  tough. 
It  is  seen  in  the  early  stages  of  acute  bronchitis  an<l  in  edema  of  the 
lung.  .4  small  amount  of  mucus  is  expectorated  in  health,  and  in  cities 
and  smoky  towns  it  is  apt  to  (■(jiilain  black  picmcnt-particles,  due  to 
inhaled  soot.    Mucus  sputum  n  seen  in  cancer  of  the  lungs, 

Piinilenl  Spulum. — This  is  compo-Hcd  almost  entirely  of  pus.  It 
is  seen  most  typically  in  a  case  of  empyema  discharging  through  a 
bronchus.  It  may  also  occur  hi  lironchiei-tiisis.  in  chronic  bronchitis, 
in  abscess  of  the  lung,  of  the  Ywer.  or  more  rarely  of  the  mediastinum 
when  the  contents  are  discharging  through  a  bronchus.  It  may  con- 
stitute the  discharge  of  a  tuberculous  vomica. 

Watery  ar  Serous  Sinitiim. — This  results  from  cdcnia  of  the  lung.  It 
is  often  discharged  In  largr  qunrititics  iiftiT  piiniivntt-sis  of  the  cbest; 
"albuminous  expectoration." 

Snuijiii'ieinif  .Spi//«w.--]iloi)d  in  the  sputum  may  he  seen  in  greatly 
varying  amounts;  it  may  have  many  different  sources,  and  it  may  be 
of  slight  or  grave  -.ignificance.  It  may  conic  from  the  gums,  the  nose, 
the  pharynx,  or  the  larynx,  Tlicrc  riniy  be  ciiscs  in  which  hiccditig 
from  the  stomach  i  hcniiilemesis)  or  esophagus  may  simulate  hemorrhage 
from  the  lungs.     t>"ec  Gastric  HeniorrliHge  and  Hemo|)tyfiis.) 

Hf.tekockneois  FoitiMS. — These  are  mixtures  of  any  two  or  three 
of  the  hoTnogcneous  forms. 

Miimiiiirulnit  Sf/iiliim. — The  most  common  form  of  sputum  con- 
sists of  mucus  and  pus  mixed  in  varying  proportions.  Such  sputa  are 
found  in  the  same  conditions  that  give  rise  to  purulent  sputum. 
Nummtitiir  spulum  is  The  name  given  when  flat,  coin-shaped  masses 
are  formed,  that  sink  to  the  bottom  of  i\  vessel  contiiiinng  water,  as  in 
phthisis  and  in  chronic  broncliiti^.  When  the  masses  are  more  spherical, 
the  term  ylohnhr  siiutiim  is  employed.  .\t  times  the  sputum  may 
be  seen  to  separate  into  three  distinct  layers,  the  upper  one  frothy, 
mucopurulent,  greeni.sh  yellow  or  dirty  green;  the  middle  layer  thin 
and  watery;  the  bottom  layer,  apparently  made  up  of  pus  and  debris, 
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opaque,  and  without  air-lxibbles.  This  condition  usually  points  to 
gangrene  of  the  lung,  but  it  may  occur  also  in  bronchiectasis. 

MwitseroiiK  Hpniiim. — A  mixture  of  scnmi  «iid  mucus,  us  the  name 
implies. 

Murnsanguineous,  Serogangmneirufi,  and  San^mna-mu^jmrulent 
Sputa. — Mucopurultiut  sputum  streaked  with  bloixl  is  frequently  seeu 
in  phthisis.  In  pneumonia  the  rusty  spiitum  is  thf  result  of  an  ailmixture 
of  mucus  anil  bluod  pigment,  but  willi  changes  in  the  bliiod  eoluring 
matter  a  yellowish  or  greenish  tinge  may  !«•  imparted.  In  certain 
cases  of  chronic  pneumcmiji.  in  which  tlie  bl<iod  remains  longer  in  the 
lung  tissue,  the  expectoration  has  a  darker  or  prune-juice  color.  The 
same  color  may  be  ohserviil  when  there  is  a  slight  leakage  from  an 
aneurism.  When  pneumonia  is  accompitnied  by  expectoration  of 
large  amounts  of  bluoil,  it  is  often  of  tuberculous  origin.  BIoo<l  may 
be  mixed  with  the  grcenisli  expectoration  of  gangrene.  In  chroiiic 
valvular  disease  of  the  lieiirt.  and  in  oo/.ing  from  aneurism,  frothy 
mucus  containing  more  or  less  blood  isi'ounMoniy  seen.  "Curnint-jclly" 
sputum  is  more  or  less  charactcristie  of  malignant  growths  of  the  lungs. 
while  the  expectorjitiori  from  a  liver  altscess  with  amebne  is  reddish 
brnwti  nnt  unlike  "amluivy  sauce." 

Macroscopic  Constituents  of  Sputum.  -"Cheesy  particles,"  in  size 
from  a  millet -seed  to  that  of  a  pea.  are  observed  in  the  second  and  third 
stages  of  tuberculosis.      Tliev    usually  eonlain  many  tubercle  baritli. 

Fibrinous  Casts. — These  striking,  Irec-Hke  bodies  are  found  in  the 
sputum  iif  fibriniius  brorieliitis,  and  at  limes  in  that  of  pneumonia, 
phthisis,  and  of  diphtheria  when  the  disease  has  extended  into  the 
iirnnehi.  Tlie\'  are  usually  niixeil  with  mneiis  an<l  are  rolled  into  a 
mass.  Their  peculiar  form  is  liest  seen  when  (hey  are  unravelled  in 
water.  They  are  then  seen  to  be  a  complete  mould  of  a  small  bronchus 
with  its  ramifications.  The  M^e  varit's  greatly.  They  mu\  be  many 
centimeters  long.  With  the  inicrnseope  h'ukocytes.  l>lo()d  cells,  and 
alveolar  epithelium,  and  at  times  riiarc<)t-r.eyden  crystals  a.nd  Cursch- 
mann's  spirals,  are  found  in  the  meshes. 

Spirals.— I  nder  this  name  are  included  spiral  bodies  that  are  found 
in  the  sputum  of  bronchial  asthma,  and  oecaMonatly  in  that  of  pneu- 
monia and  of  bronchitis  and  of  chronic  pulmonary  tuberculosis.  At 
the  begimiirig  of  an  avihinatie  atlaek  if  the  sputum  is  spread  on  a  glass 
with  a  dark  backgrfmml  tbcy  may  be  seen  bv  the  ruiked  eye  to  have 
a  twisted,  spiral  form.  Microseopically  tbe\'  arc  foural  to  be  made  up 
of  spirally  arranged  mucin  in  a  more  or  less  tight  twist,  and  containing 
many  epithelial  ceils  and  eosiriojiliiles.  In  some  of  these  spirals  a  clear 
shining  refractive  central  thread  runs  through  the  entire  length  like 
H  core.  The  fine  fibers  cuiniirising  the  s|)iral  may  or  may  not  be  closely 
arranged. 

That  there  is  a  connection  between  the  spirals  and  the  Chareot- 
Lcyden  crystals  seems  very  probable.  The  latter  arc  alisent  from  the 
sputum  at  the  begiiuiing  of  an  attack  of  broneliial  asthma;  Init  if  a 
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portion  of  such  sputum  is  allowwi  to  stuiid  for  twfuty-four  to  forty- 
eight  hours,  care  being  taken  that  evaporation  tlocs  not  take  place, 
crystals  will  he  fimnH.  Thf  cry^tHls  are  iiften  I'niiin]  aoiung  tin-  spiralsj 
even  when  they  are  seen  nowhere  else, 

Other  Substances. — Crystals,  dnatic  tissue,  lung  tissue,  nnil  eartilngi- 
nous  riniis.  etc,  may  l)e  found  grossly  but  should  always  be  examined 

Fw.  117 


Spimla  from  bronphiftl  tiilim.      X  SO.     (A(li>r  I>t<yit«D.} 

mitToscijpic'idly.    Conerctions  from  old  tubcreulous  ealcareous  deposits 
and  foreign  bodies  are  aUo  oeensionally  seen  in  the  sputuio. 

Sputum  from  the  EsophaE:us. — The  expectoration  in  disease  of  the 
esophagns  h  characteristic.  It  is  usually  n  glfiir\  mucus,  often  frothy 
or  viscid.    It  is  not  coughed  up,  but  after  welling  into  the  pharynx  is 
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hawked  up.    It  is  abundant  in  acute  and  chronic  inflnmmatton  and  in 
cnnrer. 
Lar3nigeal    Sputum. — The  sputum   from  the    larynx  is  generally 

scanty.  It  is  colorless,  transparerjt.iinil  not  fmthy;  it  is  often  dischnrgeil 
in  small  globules;  it  niny  be  streaked  with  blood;  sometimes  psudo- 
membranes  arc  roughed  up.  LaryngeHl  Kpntuin  is  found  in  catarrh 
arid  midiiiiiiiiit  tumors  nf  the  larynx. 

Microscopic  Examinatioii  of  the  Sputum.— Preparation  of  the  Fresh 
and  Dnstained  Specimen,— The  fresh  and  unstained  specimen  may  be  pre- 
pared for  examination  with  (a)  a  haiul  len.s.  or  with  {b)  a  microscope, 

Exammation  with  u  Hand  hi'im. — A  pnrtion  of  the  sputum  is  placeii 
upon  a  piece  of  window  ulass,  about  15  cm.  square,  which  has  been 
painted  black  on  its  under  surface  iir  is  laid  upon  a  black  gruund.  A 
smaller  piece  oF  window  glass,  about  1(1  cm.  square,  is  placed  over  the 
large  glass  so  a.s  to  iiress  out  the  aputnra  in  a  tliin  layer.  The  thin 
layer  is  then  eoianiined  with  a  hand  lens  or  with  the  unaided  eye,  for 
foreign  particles,  clastic  fibers,  animal  (larasites,  etc. 
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Urdiuiu')'  puvu-ilip  torcepa. 

Fresh  Examination  with  thi:  Mirroscoite. — A  particle  or  a  drop  of  the 
sputum  is  jilaced  upon  a  glass  slide  and  covered  with  a  cover-glass, 
by  means  of  which  it  is  pressed  imlil  llattencd  into  a  thiii  layer.  The 
specimen  is  then  examiiicd  first  with  tlie  low  power  of  the  microscope 
and  aftenvarti  with  the  lugli  power. 

Preparation  ot  the  Dried  Specimen.- -.\  small  amount  of  the  purulent 
portiini  of  the  sputum  is  spread  in  a  thin  and  uniform  layer  on  a  per- 
fect I  v  clean  eovcr-gla.ss  i)r.-.lide  liy  means  of  forceps,  needles,  a  platinum 
loop,  or  other  instruments,  which  previously  must  be  sterilized  by  being 
held  a  moment  in  the  llame  of  a  liunsen  burner  or  spirit  lamp.  The 
sputum  is  then  ilried  in  the  air,  or  more  quickly  by  liolding  the  eover- 
glass  some  ilistunce  above  the  Hume  of  a  burner  or  lamp.  Finally  it 
is  passei!  three  or  four  times  throuKh  the  llame,  and  so  "  lixcd." 

Staining  of  the  Sputum. — Methylene  blue  is  the  stain  most  generally 
employed.  When  the  leukocytes  are  to  be  studied,  a  stain  of  eosin  and 
hematoxylin  or  Uomanowsky's  stain  nia,\'  be  cniployed.  as  if  staining 
a  blooil  film.  For  the  detection  of  tubercle  bacilli  the  specimen  is 
stained  with  special  staiii5. 

Microscopic  Constituents  ol  the  Sputum  (Fig.  120).  —  IVkite  Blood 
Corpiiscleg.—The^e  are  present  in  all  sputum,  but  in  varying  num- 
bers nnd  sine.   They  are  usually  of  the  polymorphonuclear  variety, 
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and  arc  most  abundant  In  purulent  sputum.  Often  they  contain  fat 
<lro|)8  iinti  pigment  particlL-^.  Krcfiuciitly  inaiiy  of  thtr  k-ukofytoa  con- 
tain large  mimljers  of  organisms,  i.  c,  pneiimococci,  influenza  bacilli^ 
or  tubercle  bacilli. 
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Boatoa'a  iljde  holder. 

EosiNOi'iiiLE  Cells.— These  are  frequently  found  in  large  numbers 
in  the  sputum  during  the  exacerhatinTi.s  nf  lirunchial  iiiliima.  They 
are  also  present  in  the  sputum  in  acute  and  dironic  bronchitis  and  in 
phthisis. 

JiED-nLOOD  CoHPrsCLI-S. — These  are  to  t)e  found  in  most  sputa, 
but  they  may  be  so  few  as  not  to  gi\e  a  red  cohjr.  The  source  is  often 
high  up  in  the  respiratory  tract.     When  they  are  present   in  Irfkc 
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VnriniiB  oljjocls  from  spuliun:  1.  sqimmou*  f [ihln-lium ;  2,  n^MJ'HiiI  PorpuiielM;  H, 
polynucipur  Ipiikr.oyti^n;  1,  nU'.-olnr  or'IU;  .i,  i.i.v.'liii  i-nlii-i  0,  lii'iipHiilluru  oclls:  7.  pliwlie 
liasuo  fibcM;  S.  cyliuiJticHl  (<|>illii.'liiiiiii  U.  \\vm:tliAA\a  vtsslala;  10,  plioaplinti!  erystiLla; 
11.  Fuiiei;  13,  fat  globulea:  13,  Ircc  piKcnont.     (Orlniniil  ohmrvnliDii.) 

nurubers  they  indicate  always  some  puhnonary  diiMMse,  TJsually  each 
cell  is  well  preserved,  but  they  niii\'  a|i[icnr  iis  pale  bodies  or  as  rings, 
the  pigment  remaining  in  the  sputum  as  |jigmciit  particles,  as  in 
pneumonia. 

Epithelium. — T«'o  gcncrul  variclies  of  epithelium  are  found  in 
the  sputum — squamous  and  cylindrical.  The  former  cuiiics  from  {he 
mucous  membrane  of  the  miiutli,  pharynx,  and  larynx. 
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Cylindrieat  cells  are  found  in  inflammations  of  the  trachea  antj 
bronclii,  or  of  tlic  posterior  nasal  fossa,  a  locality  where  ciliated  cpitJio 
lium  exists  normally. 

" Alveuhr"  rpilhdium,  containing  niimcrous  pigiuoni,  fatly,  or 
myelin  granules,  not  only  occurs  in  almost  all  pulmonary  affections, 
lint  also  at  times  in  normal  sputum.  They  are  round  or  oval  cells, 
somewhat  larger  than  a  leukocyte,  with  one  or  two  oval  nuclei. 

Frequently  in  cases  of  heiirt  disrasi-  witli  fiiiliiig  ciimpen.mtion  the 
alveolar  cells  miiy  contain  large  amounts  of  hcmatoidin  gramiles, 
(heart-failure  cellsj  (see  Fig.  120). 

Elastic  Fibers. ^ — The  presence  of  elastic  fibers  in  sputum  is  of  much 
import,  denoting  destruction  of  the  hnig  tissue.  In  the  gnat  majority 
of  eases  their  presence  is  the  result  of  tuberculosis,  but  they  are  al.-to 
seen  in  cases  of  ahsce.-^s  of  the  lung,  bronchiectasis,  and  occasionally  in 
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(Drnwn  liy  Dr.  Juhn  WilBon.i 

pneumonia  and  gangrene  of  the  lung.  Tliey  art'  .sometimes  mistaken  for 
fat  crystals.  They  are  to  l)e  rccognincd  by  the  double  contour  and 
the  curling  ends,  but  best  by  their  iilvcolar  nrrangemerit,  as  it  is  then 
positive  that  tliey  have  not  come  fmni  cstraneous  sources. 

Dftrrllnii  /•/  El<i)<lir  Fihvnt. — .\  small  iimimiil  of  tliick,  purulent  por- 
tions of  sputum  is  pressed  out  in  a  thin  layer  between  two  pieces  of 
plain  window  glass.  The  particles  of  elastic  tissue  appear  on  a  blaok 
background  as  grayish-yellow  spots,  and  can  be  examined  in  nUii  under 
a  low  power.  ( Ir  the  up]>er  piece  of  glass  may  be  slid  oil'  until  the  piece 
of  tis.sue  is  uncovered,  when  it  is  picked  out  and  cxaniineil  on  a  micro- 
scope slide,  first  with  a  low  power  and  then  with  a  higher  power.  This 
method  is  much  easier  of  accomiilisliment  and  is  quite  as  satisfactory 
in  results  as  the  one  generally  employed  boiling  un  eiiiud  (nmnlity  of 
sputum  anil  solution  of  caustic  jiotasli  (S  to  10  per  cent.)  for  a  short 
time,  and  then  allowing  the  mixture  to  stand  for  twenty-four  hours  in 
a  conical  glass.  Tht;  elastic  tissue  remains  intact  and  is  found  in  the 
sediment. 
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Connective  Tissue  and  Cartilxge, — In  frHgniciitary  bits  these 
are  rare  constituents  of  sputum.  The  former  may  occur  with  abscess 
or  yarigri^ne  of  the  lung,  ami  the  hitter  when  tliere  is  ulct-nitioii  of 
the  larynx,  trachea,  and  brondiioles, 

Crvstal-s. — CharaA-Lryileii  Crjislala. — These  are  octahedral,  sharply 
pointed  colorless  or  siightly  bluish  crystals,  soluble  in  warm  water, 
alkalies,  acetic  acid,  and  mineral  acids.  They  appear  grossly  as  small 
yellowish  botlies,  not  unlike  grains  of  suml;  inider  the  micruseope  KWy 
are  unmistakable.  They  occur  most  abundantly  during  and  after  an 
attack  of  bronchial  astluna,  hut  iimy  also  he  .seen  occiisinnally  in  the 
sputum  of  acute  and  chronic  bronchitis  and  tuberculosis. 

Cholc.iti'rin  Cri/Mnl^.  —These  crystals  are  similar  to  those  of  cholesterin 
found  elsewhere.  They  may  be  present  in  the  sputum  nf  tuberculosis, 
simple  and  hydatid  abscess  of  the  lung,  ami  in  pus  from  an  old  abscess 
of  a  contiguous  organ  which  has  cntereil  the  lung. 
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Charcot  crj'italii.     (Spheube.) 

Ilemaloi-din  Cri/stals.—Thvsc  have  a  brown ish-,\c]low  or  ruby-red 
color,  and  are  either  in  the  form  of  small  rhomboid  pri.^nis  or  of  fine 
needles  arranged  singly  or  in  bunches  of  various  shapes,  or  they  may 
occur  as  free  pigment  particles  without  crystalline  form ;  smaller  ]>articles 
may  he  contained  within  a  leukocyte.  Their  presence  indicates  ihat 
blowl  has  remaineil  in  the  respiratory  tract  for  some  time  before  being 
expectorated,  or  lliat  an  abscess  has  iliseharged  irilo  u  bronchus. 

FaUi/  Crystals. ^"Vhusv  appcsir  as  long,  thin  nceillcs.  and  occur 
cither  singly  or  in  bundles.  They  are  found  in  pus,  as  in  gangrene, 
putrid  bronchitis,  bronchiectasis,  and  tuberculosis.  They  dissolve  in 
ether  and  in  boiling  alcohol. 

Tl/ro.tin  ('ri/itfni/i. — These  have  been  found  in  the  sputum  of  putrid 
bronchitis  and  of  an  empyema  discharging  into  the  lung,  and  usually 
occur  in  conjunction  with  leucin.     (See  L'ririe.) 

Oxalate  of  Lime  and  Triple  I'hosplmfc.^Thcsp  have  been  noted 
occasionally  in  sputum;  the  iWmer  in  eases  of  diabetes  and  of  asthma, 
the  latter  in  alkaline  sputum. 


OBNKSAL  DlAGXOStS 

AxiMAL  Pahasttes. — Eckinomcciin  ci/ittJt,  generally  broken  into  frag- 
ments and  only  very  rarely  in  a  perfect  whole,  are  to  be  fuunc]  in 
the  ^pnliim  when  there  is  rupture  of  a  cyst  of  the  liver  op  of  tJie  liiniK 
into  a  bronchus.  Scolices  and  free  hooklcts  may  bo  recognized,  and 
pieces  of  the  cyst  wall  will  he  known  by  their  remarkable  formation. 
Their  preaenoe  is  of  great  clinical  value. 

Viatoma  hemalohium  eggs  may  occur  in  sputum. 

Ditilomii  ive^ilenimnn  or  I'lihionMe  arc  found  in  the  sputum  of 
Japanese  sulTering  from  this  infection,  which  much  resembles  phthisis. 
Both  the  worm  and  tlic  ova  may  be  present  in  the  sputum. 

E'liavio'ba  Djiseutcrl(F.~r-A  full  description  of  amebas  will  be  given  in 
the  chapter  on  Dysentery.  The  amelias  are  the  same  in  every  rcsjiect 
when  found  in  the  s]iutum.  Upon  exposure  to  the  air  the  sputum 
l)ecomes  thin,  syrupy,  and  oily,  looking  much  like  anchovy  sauce. 
It  is  alkiiliiic  and  of  ii  sweetish  odor,  never  jtutrid.  Microsctipicjilly 
there  will  be  found,  besides  the  amebas,  red-blood  corpuscles,  leukocytes, 
alveoliir  and  oval  ejiitlieiium,  and  bodies  looking  like  degenerated 
liver  cells  without  a  tinclcus;  occasionally  elastic  fibers,  hematoidin, 
leiicin,  tynisin,  and  Chnrcot-Lcyden  crystals  and  bacteria  are  .seen. 
The  sputum  should  he  examined  as  soon  after  discharge  as  possible, 
and  in  the  interim  should  be  kept  at  a  temperature  of  30"  to  35°  C. 
If  exiimineit  on  a  warm  stage,  active  movements  of  the  amebas  will 
be  kept  up  much  longer. 

Veoetablk  Oit«\NrsMw.^.Vrtuin  mnulih,  •■. ;/..  mucor  and  napcrgillus, 
have  been  considered  to  cause  disease  of  tlic  lungs,  but  notliing  very 
definite  has  been  discovered  except  that  they  are  associated  with  cavity 
formation.  Li'pliAhrix.  occasionally  fouTid  in  sputum,  is  probably  taken 
up  from  the  mouth.  Oidiuiii  ulhirDn.t  may  be  a  constituent  of  the 
sputum,  but  usually  it  conies  I'mai  the  saliva. 

Sat'cLiuF  Pulmonale^. — Sareina'  pulruonales  may  be  seen  In  sputum. 
They  are  larger  than  sareina;  veiilriculi,  with  which  they  have  no  connec- 
tion.   They  have  no  pathological  significance. 

S(rf/y/o(AmYy.--,Streptiithrix  actinomycotica,  or  ray  fungus,  is  found 
in  the  sjiutum  of  infected  patients,  The  characteristics  of  the  sulphur 
granules  can  be  demonstrated  readily  by  crn.-^hing  them  under  a  cover- 
slip.  This  is  usually  suflirieut  for  a  diagnosis,  but  if  the  morphology 
is  to  be  more  carefully  studied  the  fungus  may  be  stained  by  Gram's 
method  I'ur  three  minutes  after  having;  been  first  immersed  in  aniline- 
gentian  water  for  ten  minutes  and  later  decolorizing  the  rest  of  the 
smear  bj'  repeated  washing  in  xjilol-aniline  (I  to  2)  imfil  clear.  The 
m^'celium  is  then  a  blackish-purple  or  violet  color.  Numerous  other 
streptoth rices  have  been  found  in  the  sputnm  of  ca.scs  presenting 
the  clinical  signs  of  tubcroulosi-i,  chronic  broncliitis,  or  juilmonary 
gangrene. 

liticlcnn. — Numerous  forms  of  pathogenic  and  non-pathogenic 
bacteria  are  found  in  the  sputum  and  saliva  of  healthy  individuals. 
Hence  the  diagnostic  ftij;nificance  of  pathogenic  bacteria  in  the  sputum 
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is  but  slight.  Furthermore,  most  of  the  pathogenic  bacteria  can  only 
be  -sittisfactnrily  denioiistriiteil  \>y  cultural  methods,  so  that  their 
clinical  (liagnustic  imjwrt  is  still  lessened, 

The  Diptocitcnai  pneumoniae,  a  paired,  lancet-shaped  eocciis  witli  a 
distinct  enveloping  capsule,  thmigh  occurring  normally  in  the  wdiva 
and  sputum  of  a  great  number  of  people,  is  usually  found  in  enormous 
numbers  in  tlic  sputum  of  cuses  of  lobar  pneumunia.  At  time.i  the 
discoverj'  of  these  cocci  in  large  numbers  in  the  smears  of  the  sputum 
confirms  the  provisional  diagnosis  of  an  ubscure  case. 
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ActinomymB. 

TuhercU  BnciUns. — The  great  exception  to  the  above  stiitenient, 
however,  is  found  in  exlri'me  rlijigimstic  importance  of  tubercle  bacilli 
in  the  sputum.  Very  few  cases  uf  puluioiuiry  tuberculosis  fail  to  show 
tubercle  bufilli  in  tbt-  sputum  if  repeated  cxaniinations  are  made.  The 
failure  to  find  Ihcni  iiflcr  repented  seiireliing  does  not  necessarily  prove 
that  tuberculosis  is  absent,  but  the  di.seovery  of  them  is  practically 
pathognomonic,  iis  the  smegma  hacillus  and  the  lepra  bacillus,  the  only 
two  organisms,  both  acid  resisting,  with  which  they  may  be  confoundeit, 
are  so  iiifrci|Ucntly  fuund  in  llie  sputum  under  ordinary  circnmstiiiiees 
in  this  country.  The  smegma  bacillus  only  is  at  all  likely  tu  cause 
difficulty  sf>  that  the  ditl'erentiatiun  between  it  and  the  tubercle  bacilli 
may  sometimes  require  auimul  inoculations  or  cultural  methods. 

The  number  of  bacilli  in  the  sputum  varies  exceedingly  without  any 
rclutionsliip  tu  the  severity  of  the  load  process,  su  tiiat  little  definite 
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knowledge  is  gained  from  the  number  in  a  smear  or  a  field,  nor  from  the 
study  of  their  morphology .  Tlie  orgunisiti  is  rtKl-stiapt-tl.  straight,  or 
sliplitly  curved,  without  motion,  varying  in  length  from  2^  to  'ift.  It 
often  has  a  beaded  !i]ijieaniiire  when  stained.  Bacilli  presi-nting  this 
ap]K'aranre  arc  supposed  by  some  to  be  undergoing  degeneration. 
Branching  forms  of  the  tubercle  bacillus  htc  seen  at  times.  The  haeillus 
of  tiiI>eri'ulosis  cannot  be  recognized  in  tlie  sputnm  unless  stained.  It 
is  recognised  liy  the  fact  that  when  once  stained,  it  is  not  decolorized 
by  acids. 

Staining  the  Tulwrck  Hadlliis. — The  sputum  is  spread  out  on  a  glass 
plate  with  a  black  background  and  several  small  cheesy  masses,  or  if 
they  are  absent,  sevcnil  portions  nf  the  sputum  from  dilTerent  parts 
of  the  spread-out  material  arc  picked  up  on  a  jtlatiinnn  wire  and 
spread  Hgluly  on  the  slide  or  cisver-slip.  The  specimen  is  then  dried, 
and  lixed  by  passing  it  through  the  Hame  three  times. 

I.  Zieht- Neelsen  Melhud: 

ffohifUma  ««<■//; 

A.  rurbol-FiiclitiiD  auliilion. 

Uiatillod  wiilur   .. 100  c.c, 

Curltnlit;  ucJO  (cryfltuNirku)         ,,.,ai,L.,  5  0n^- 

Alcohol                               .       ,       .       ,       .                    ...             .10  CO, 
l''uoIisin  in  Bulalniioe 1  gm. 

U.   nccjluriiJMi;  nnlutiim  u[  nitrip  add  2-a  [ht  i?ont.  in  TO  jut  n'nt.  iklcuhul. 

C.  t'oiilrust  3IULII  o(    1    |)er  oi-nl.  wulery  si>llllion  niPlhj-lenn  blue. 

TbH  liilwri'lv  LuiiMiU  ]iru  sl.iiiiicd  rvJ,  Llii!  '>|  liur  liiidiua  bliii-. 

Cover  the  dried  sputum  with  the  desired  stain,  and  steam  gently 
for  two  minutes  over  u  low  flame.  Pour  ufT  the  ejovs.s  of  stain,  then 
cover  the  stained  sputum  with  the  decoloriKing  agent,  wash  and  if  the 
smear  .still  retains  its  cnlur,  decolorize  and  wash  a  secimd  time.  Repeat 
until  there  ts  no  further  color.  Counter-stain  for  thirty  seconds.  Wash 
with  Wiiter  and  cover  with  a  clean  cover-glass.  Kxaminc  the  smear 
with  the  oil-iraraersioii  lens,  and  preferiiiily  with  the  movable  stage. 

II.  diMefs  Method: 

Siihitionit  uii*!d; 

.\,  CiirW.l-fuchBUi  i«tluli')n  (i*  nlwvr. 

IS.  Mi'ih.vU'ni--lilmr  siilm.ion. 

.M^lhyk'iie  l>lu^                      -      ,             ,...,,..  S  sm, 

-Suliihurii^  ui'iil    ...,_,.           .     .     t     .      ■     .       Sfi  t{tn. 
Disijilpil  wBicr 75  C.& 

'I'liik  Hiiliitlcii  is  ]i|>l  la  iI(^i;oint>o)ii'  witli  »|{c. 

The  cnvcr-Klass  h  prepared  and  stained  wilh  the  earbiil-fui'bsiri  solu- 
tion, which  is  poured  "If  as  above.  Then  (instead  of  decolorizuig  with 
nitric  acid)  the  slip  is  washed  for  twenty  to  thirty  seconds  in  the 
raethylene-blue  solution  until  a  faint  Ithie  replaces  the  retl  tinge  in  the 
(slip)  sputum;  the  excess  of  the  solntioti  is  washed  off  in  water,  and 
the  slip  is  mounted  and  examined  as  above.  The  tubercle  bacilli  are 
staineil  red  and  the  other  bodies  blue.  PecoloriKation  with  absolute 
alcohol,  in  addition,  must  be  employed  to  eliminate  the  presence  of 
other  acid-resisting  bacilli. 
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in.  Pappenhcim't  Method: 

A.  Ciubu1-(u<^b>in  loliitiun  hk  nborw. 

B    ConJlin  (rojolk  ncid)    .  ...  .....  I  fiiii. 

Atwiiluti-  nloitidl      ...  too  CO. 

Add  mpthyli^np  blue  to  mturntioD. 

Olycorln 20  cc. 

Stain  with  the  carhol-fuclisin  us  nbuvc.  puiir  olT  the  excess  of  stain, 
ftinl  mid  the  cnraUin  sohition.  Fri'sh  sohitlon  i.s  added  several  tiiries 
until  the  red  tinge  hiis  (lisappnirrd  from  tlic  spread.  Tiihcrcle  hacilli 
are  stained  red;  smegma  baiitli  blue.  This  method  different intes  the 
two  bacilli  ahstilufely  in  the  great  majority  of  oases,  u  factor  which 
Gabbet's  method  lacks. 

Atitifrjrmin.—U  Imt  few  bacilli  are  present  they  may  be  concentnitcd 
by  dissolvinp  out  the  mucoid  nuiterial  inn)  Itaeteria  other  than  the 
acid-fast  bacilh.  in  a  solution  of  antiformin,  a  II)  j>er  eent.  solution  of 
sodium  hvpociiloritc,  contiiiiiiiiK  ID  [ler  cent.  i)f  sodium  hydrate.  An 
equal  amount  of  this  solution  is  added  to  the  sputum  and  either  gently 
warmed  until  the  mucus  lias  ilisappeared,  or  left  on  overnight.  The 
remaining  material  is  then  eeiitriruKcd.  the  excess  of  antiformin  [loiircd 
ofT  fmm  the  sediment  and  water  added.  The  supernatant  fluid  is  poured 
off  several  times  and  freah  water  added  c<^iritrifnginj;  after  each  addition 
of  wafer.  The  sediment  i.s  then  jilaced  on  a  cover-.slip,  dried,  fixetl,  and 
stained  as  outlined  above.  If  the  sediment  docs  not  stick  to  the  slip, 
it  probably  has  not  been  washed  .suflicientlj'.  .\  thin  coating  of  egg 
albtUDcn  may  also  be  pliiced  on  ihe  slip  to  better  hold  the  sediment. 
The  antiformin  docs  not  kill  the  bacilli,  so  care  should  be  taken  to 
prevent  the  escape  or  the  splattering  of  the  fluid  over  the  eentrifuging 
tubes  and  in  the  lur.  The  sediment  may  be  used  for  animal  iruiocu- 
lation.  The  concentration  of  the  bacilli  results  in  priiclicidly  all  the 
tui>crcle  organisms  in  the  spututu  reuuiiiiiuj;  in  the  sediment,  so  ihal 
the  chances  of  missing  them  is  reduced  to  a  minimnin.  and  further- 
more, all  the  sputum  is  e\amined,  not  merely  u  few  portions  of  it 
picked   up  at  random. 

Chemical  Examtnatioii  of  the  Sputum.  The  chcniical  examination 
of  the  s]>iitum  hiis  proved  of  but  little  clinical  value.  Heceiitly  the 
prcsenee  in  the  sputum  of  albumin  has  been  shown  to  be  indicative 
of  an  inflammatory  process  somewhere  in  the  respiratory  tract,  and 
is  supposedly  an  important  diagnostic  sign  of  pulmoimry  tuberculosis 
in  the  absence  of  any  other  ilemonstrable  inflammatory  process. 
The  month  should  be  well  cleansed  to  exclude  cxlraneous;  matter,  and 
mucus  from  the  nose  and  throat.  The  spiiiiun  collected  should  only 
be  brought  up  by  eougbing  ami  should  eontain  as  little  saliva  as  possible. 
To  demonstrate  the  albumin,  shake  the  sputum  with  a  3  per  cent. 
solution  of  acetic  rtcid  until  the  mucus  ba^  disap]jearcil.  Filter  and 
wash  the  filtrate  with  .'(  per  cent,  acetic  acid.  Test  (he  liltrate  for 
albumiu  with  potassium  ferroeyanide,  or  add  sodium  hydroxide  until 
only  faintly  aeiil  and  test  by  boiliiit;.  The  greater  the  precipitation  upon 
boiJiug  the  greater  the  inflammatory  process  which  causes  thu  sputum. 


CHAPTER  XXVI 
THE  STOMACH  CONTENT'S 

TnE  chief  functions  of  the  stomach,  secretory  and  motor  in  nature, 
are  studied  hirgcly  l>,v  the  cxtimiiiHtion  of  the  stomach  contents  removed 
hy  the  stomiich-tiihe. 

Mode  of  Procedure.— A  test  hrewkfast  lEwald)  or  n  test  dinner 
(Ixriibe)  is  administered,  or  the  fasting  stomach  contents  are  removed. 
Ku-nld's  te»l  brfiikfiisl  consists  of  one-  or  two  slices  (.'^.t  ga\^.)  of  bread 
without  Initter  itnd  a  cuji  of  wetd*  ten  {\  hfer)  without  sugnr  or  prc- 
fenibly  the  same  amount  of  water.  The  Leuhr-H'u'gd  iful  illntwr  indndes 
a  hirge  plate  of  soup  (400  c,c.)i  b  iiirgc  portion  of  beefsteak  or  other 
meat  (150  gms.).  some  potatoes  (.5()  gms.),  and  a  roll,  {2)  Remove 
the  contents  of  the  stomach  in  from  forty  minutes  to  one  hour  after 
the  i»reakfast,  and  three  or  four  hours  after  the  dinner,  by  aspiration 
or  by  expression. 

Aapiration  consists  in  the  witlidrawal  of  the  atoinach  contents  by 
suction:  either  with  the  ordinary  slom;ich-iinnip,  by  means  of  a  bottle 
exhausted  of  air  as  employitl  for  panicentesis,  and  connected  with 
the  stomach-pump,  or  by  eoimectinK  the  sound  with  a  hand-bull 
aspirator  or  Pulitzer  hiilb,  or  hy  the  suction  that  can  be  secured  by 
compression  of  the  bulb  of  the  stomach-tube  and  the  pinching  the  distal 
end  of  the  tube,  Ex/irrxKiini  eoiisisis  in  eom])ressing  the  abdominal 
muscles,  imitating  the  act  of  litmininj;  in  ilcl'ecatiim.  The  patient  takes 
a  deep  inspiration  iiiiil  iJieii  cutilracls  the  nmscles  as  above.  If  the" 
tube  is  sufficiently  long,  it  can  be  bent,  so  as  to  assist  expression  with 
siphonnge.  Aspiration  is  less  disagreeable  to  the  jiatient,  and  is  neces- 
sary when  the  stomach  eoiitcnt^  are  not  siiflicieiitly  fluid  to  How  easily. 
A  soft-rubber  tube  « ith  two  gooil-siwd  openings  near  its  distal  extremity 
should  be  selecteil.  Stocklon  suggests  a  Ir.-iiiiig  of  rings  around  the 
tube  one  inch  apart,  begiiuiinfc  -0  inches  from  and  ending  3U  inches 
from  the  hiwer  extri>mity,  for  the  piirpo,>tc  of  measuring  the  len^h  of 
tube  inserted.  In  healtliy  adults  the  distance  from  the  incisor  teeth 
to  the  lower  liorder  of  ihe  sfoiriach  is  alartit  '22  inches;  in  dilatation  it 
may  be  from  2i  to  30,  The  ilisliincc  is  jiarlly  de(ermi[icd  by  success 
in  the  si|jlionage.  K  the  return  flow  of  Huid  does  not  take  place,  it  is 
well  citlier  to  withiiraw  the  tube  or  push  it  f^rtluT  on;  for  if  too  long 
it  may  curve  above  the  level  of  the  fluid,  or  If  too  slmrt  it  may  not  reach 
the   fluid. 

It  is  sufficient  simply  to  moisten  the  lube.  siiu'C  the  saliva  acts  jis  a 
lubricant.    The  patient  .should  be  -seateil,  and  the  tube  at  once  passed 
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to  the  back  of  the  pharjTuc,  and  pushed  toward  tlic  esophagus  or  lower 
pharynx,  and  if  the  patient  is  instructed  to  swallow  and  to  breathe 
slowiy,  it  is  rapidJy  carried  downward  hy  deglutition.  Mucus  that 
accumulates  in  the  mouth  after  the  tube  ha.s  been  passed  should  be 
allowed  to  drihble  outward  and  not  Ur  swidluwed.  The  head  should 
be  bent  forward.  After  the  tube  has  descended  below  the  level  of 
the  fluid  in  the  stomach  the  contents  arc  removed  by  aspiration  or 
expression  into  a  convenient  vessel. 

no.  124 


Itlii'^li'itTiIig  ■;x^jri'kh|4>u  jiuil  iHxufir'. 


Physical  and  Chemical  ExamiDatJon  of  the  Stomach  Contents.— 
A.  Physical  Examination,— (Jiamiiv.— The  (jUiuilily  of  (luid,  idler 
digestion  of  a  lest  liriJikfMst  (tcivcii  afler  a  twelve-hour  fa.^l)  has  con- 
tinued for  one  hour,  should  be  from  30  to  4U  c.r.    If  itvcr  St)  e.c.  llien 
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there  is  present  either  hypersecretion,  motor  insufficieucy,  or  pyloric 
obstruption.  The  filtrate  is  clear  attd  yellow  or  yellowish  brown  in 
color.  If  HiKestion  is  normal,  the  fluid  should  contain  free  hydrochloric 
acid,  pepsin,  and  rennin  (tlic  iniJk-ciirdling  ferment),  but  no  lactic  acid. 
Albiituiuoids  should  be  converted  into  proteoses  and  peptone,  and 
starches  into  achroodextrin,  (le_\trose,  or  maltose,  though  small  amounts 
of  erytlinjdextrin  are  usually  present. 

Reaction. — The  normal  reaction  of  the  contents  of  the  stomach  is 
acid;  it  may  be  alkaline  in  cases  of  hemorrhage  or  in  the  vomiting 
known  as  water-brash, 

Odok, — The  odor  is  sour  normally;  it  may  be  aromatic  from  the 
presence  of  the  fatty  aclda:  fceal.  in  obstruction  of  the  bowels  with 
i'ecal  voniiling;  and  filially,  may  indicate  liie  natiu-c  of  iioi»oiii>u.><  ingesta 
— ammonia,  phosphorus,  carl»oHc  acid.  The  dark,  frothy  material  from 
a  dilated  stomach  is  of  a  foul  yeasty  or  i>ntrid  odor. 

Inspection  of  the  Stomach  Contents.— By  ordinary  inspection 
the  qunnlllij  and  the  clmmrtrr  of  the  vnmitus  or  stomach  contents 
are  notol.  The  most  iiniiortiint  evidence  of  sciTetnry  change  is 
aehylia  gastrica  (alisenee  of  seeretinn),  in  which  the  bread  is  re- 
turned in  the  form  in  wliii-li  it  was  taken,  except  it  appears  water- 
Maked. 

An  abnormally  great  ([iijintity  of  solid  miiKer  anil  a  small  amount  of 
chyme  indieafe  abnormal  retention,  wlneli  i^  usually  due  to  motor 
weakness  or  to  pyloric  ob-ttruction.  Sonieiimea  when  there  is  a  large 
residue  in  the  stomach,  the  contents  separate  into  three  layers:  the 
uppermost  consisting  of  mucus  or  undigested  food;  the  second,  generally 
the  thickest,  of  fliiicl;  and  the  lowest  of  chyme.  Such  a  formation 
points  to  abnoriiialiy  Iouk  rctcntiruL  as  the  result  of  stenosis  and  con- 
secutive dilatation,  or  to  motor  weakness.  .\  clieniieul  cxauiination 
of  the  stomach  contents  is  necessary  to  satisfactorily  .study  the  gastric 
secretions.  TTidigested  fo(jd  should  not  he  present  si.ic  hours  after  an 
ordinary  meal. 

\^*e  can  often  discover  by  Inspection  whether  food  is  brought  up  by 
Tiimifiri'j  or  by  regiirgiUirKiit.  When  digestion  is  normal  and  the  indi- 
vidual has  eaten  tncat,  regurgitation  <»f  food  from  the  esophagus  can 
lie  differentiated  from  vomiting  liy  the  a|)pearnnce  of  muscle  fibers;  if 
the  food  is  vomited  the  fibers  are  In  a  State  of  disintegration;  if  not, 
the\'  are  intact. 

,l/(«'((.i.  — Mncuii  is  found  in  small  quantity  normally,  but  is  increased 
in  catarrhal  affections  of  the  month,  throat,  or  stomach.  When  its 
source  is  the  rnout li,  mliro  also  is  genera  lly  presi-nt.  Mucus  is  recognized 
by  its  stringy,  tenacious  eharaetcr.  when  a  clean  glass  rod  is  stirred 
in  the  gjustrii-  contents. 

liiic  and  inlrnthiid  jiiirr  may  be  regurgitated  into  the  stomach  as 
the  re.'*ult  of  violent  eme.sis.  or  when  the  pylorus  is  much  relaxed,  or 
in  stenosis  of  the  dimdenum  below  the  common  duct,  when  bile  is 
present  in  large  quantities  if  the  stomach  is  dilated.    Bile  Is  grossly 
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recojfnized  by  its  grtvuish-ycliow  folor.  I't-rsisteiit  absence  of  bik-  in 
the  voinitus  is  an  iiKliration  of  pyloric  stcnasis. 

liliHnl.~tt\t>w\  is  fimml  in  ulttrr,  riinfi-r,  ac-utc,  t'Siicoially  toxic,  (jas- 
tritis,  injuries  to  the  mucnus  membratif  frfim  the  use  of  the  tube  for 
expression,  nnd  niter  violent  rclehiii);.  It  is  also  euitjumn  in  eirrhos!^ 
of  the  liver,  and  may  owur  in  purpura,  the  hemnrrhagie  diathct^is,  and 
in  yellow  fever.  UIimmI  mJxeil  with  Kanlric  inui'iir*  luiiy  eome  from  the 
lunjc,  tile  uet  lit  I'ouKhiitf;  having  eseited  vomilinK- 

Gross  blow!  may  attain  the  (tastrie  fonreiiis  Ijrinlil  red,  or  it  may  \>e 
partially  di^i'sU-d  and  intimatL-iy  mixed  with  (he  stoinaeh  muterini, 
giving  rise  to  a  "tarry"  or  "eoiree-Bround  "  appearanre.  Small  amounts 
of  unaltered  hloiHl  may  he  rwognizcd  by  mieroseo|iic  extunimition 
or  by  elieinieal  test  if  in  very  small  quantities  (see  Feers).  or  if  largely 
digested. 

/'(/*,— I'uM  is  rarely  prewnt  in  suffitient  quantity  to  be  detected  by 
the  naked  eye,  hut  it  sometimes  oeeurs  in  phlegmonous  gastritis  and 
when  an  abwes.s  bus  ruptured  into  the  :stoniaeli  or  inoiith. 

Fecal  matter  is  vomited  in  eomplcic  ohstnietion  of  the  bowels.  It 
is  recngni/ed  partly  hy  its  api)efirnii(r  and  |nir(ly  by  its  oflor. 

yVorma  arc  sometimes  vomited:  the  rouiul  worms  not  so  very  infre- 
quently; oxyurides  and  ankyliislomatn  rarely. 

Fro.  li''! 


MitTUfoopio  a)>p«Brun<'i!  uf  •l^mocb  oonients:    I.  rrd-blwH]  i^nrituiioln;  2.  li-iikuoylM; 
3.  BqUBmiiiiJ  eiiiihcliiiiii ;  J,  fnt  «lutjiilp«;  ..,  itari'li  uraiiul™.  i'.  iinrcli  phnuncd  by  sdtitiil 

omaitCi  10.  phoaphalic  vt>>lul:  1 1,  yrnrl  funsi:  li',  'iiiciHi  nnd  niiorococaL 


MiCROSComc   ExA.\ii.\.\Tii.>x,  — The   illustration    (Fig-    '-^)   shows 

the  various  matters  that  may  lie  found  in  voniiteil  matter.    Briefly, 

they  are  columnar  ami  Miiiainous  ejiit  helium,  wliiie-blood  corpii.'^eles, 

acted  on  hy  gastric  juice,  and  red-h!ot>d  corpuscles.     The  corpuscles 

2£ 
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•Mr  4uiW0j  imthtmi.    TW  mi 
Uuif  WW  cfaMS  <Ih-  siadHM  Ml 

4kU#k  «(r  ttM«ygttbwd  l>9  dMrttMimtfi 
ymiiii    otMU  Um**  ■nk  iii<nin>»Mr  i 

ycMU,  «Jii4  ftaoirjaHfiMM^     TV  bOtf  flfi 
tiif  'uAt^AJtM^  M»lf4*-  Mfattoo.  vlodi 

li»l,  «>Um»  tmAitK^)  i/r'n»it  w  ntid'ah  (jn^a  with  tl»  i 

vAttt'vm,  luri  rvwnwl'k  u>  tJofx  <nHed  lak^  cf  cooik.      )*«nf  aad 

Mil unr  *if  \if-tttttt  '»\mtt  frruiMitMtJfin  Wm  fmfftsf.  utdhmcvi 
liilitlfii  •Ujft-al'uni  ff/iii  tum/ir  if**iiBi*4«-a<y.    Strauc  ar« 

«tl    HutuiilUfU   'A    'lllAl»'l"fl  "f   tlir   i)tirCIt»r-fi    frum  a  6rMlifH 

tdo  rt'/«/i»li  '"»(>  "»  ii«|{riaiiiij{  'Kfiit«it^  whirh  art  irnitHf  acid,  and 
lltmtr  /vfTMliti'iM  «/»•  aff'rfHwf  l«y  (>«ri)ru  pxioric  ■nenoKs.  but  not  by 

'n»»-  ttfiiJff-IUnt*  iutrilli  \utv  »  ((niiran-  .liKitifinncr.  TSoe  are 
Urttti,  Htif  It, 'liilt-ltlu'  •.rxwiiiRfii-t,  i>ft<-ii  p'ltirti-'I  at  one  rad.  and  miully 
■(H(W|fi|f  H  t\Mti\fi\  Itfi/tvriitin  iit(i\crii(-'iil.  Th«y  an  usually  fuund  in 
fHfUVT  ''Noi-a,  iirul  (ffC'li  in  i-ii'Tiiiuim  tiuni)>i-r>,  and  are  of  aliout  the 
MMi"  vhIii"  III  'liitK"""'"  "■  til''  prc-wiKt:  of  lar^v  smounta  of  brttc 

l'fii(/)iiirita  of  iiiiii'trn,  Ki*''"K  '•"H'-lrisivf  i-virlctn'c  of  nialipiani 
it>afi)a»',  KM'  ui   iiti»^  f'liihii  lit  vomilii^  and  Kt^Atric  Miiileni.^. 

n    ClMiHKal  KKHinlnstion.     A  ctK-iiiiciil  <-xRiiiiiLtiiiiii]  is  iiiiiiIl-  to  deter- 

wUtr  '!»  iJpi:  |tfi  -jiiir  I.I  fnc  hiIiIm;  (2)  llic  dcurct-  i)f  total  iicidity  of 

IIk  nloiiiu*  It  ti'lilnitt";   lii)  llii-  |>riiM'Ji*-i-  nf  fret'  IK'I;   (^l  the  pn-sctice 

nf  (hi  III'  mill.  '■'')  lilt'  (in->ini('  nf  vnliitilc  (n-lds;  (<i)  tlie  [ircsenre  of 

i(|f-iii.   (7;  lln-  |iri*MiH*i*  nf  riimiii;     iM  tlu'  iliMPactcr  of  (lie  carbo- 

nilrultit. 

Ihdiix'liliiri'-  mill  \*  ttir  imriiial  u>ii!  "f  tlic  ^tii'^Irii-  jiiirc  Xorraallj' 
l<ii  Mr  III  id  i^"  I'i'iiiiil  iliiriiii:  llii'  lirsi  li;ilf-liiiiir  nT  dip"s|ioii  wlieii  sturches 
liiiu-  Iii'i'ii  litki'ii:  Imt  uht-n  «>nly  im-uts  Iium-  Ih-i-ii  l.'iken.  lactic  acid  is 
iiol  rmiiid  -til  •-aTl^. 

I.  /Vw  Afith,  Till-  iiti>5t  sciisilivf  (i'>t  fur  fnr  acids  is  Congo  red. 
VWWt  )tii)>iT  MiHkitl  ill  It  >Mitiratotl  snliition  of  tlu*  ilyi'  and  nllowed  to 
tlr.N  U  liiriivil  a  ilvfp  l>Iin-'  it'  frtr  ad<i  i->  |irfn-iii.  Uu-tio,  butyric,  or 
Hivlii'  mid  urxaiiif  ari«ls-onc  <>r  all.  tnay  In-  jirrM-ni  without  HCI. 
lU'l  mill  *'iiv  or  imnv  of  (Ik-  invjuii'"  at-ids  Diay  U-  |>tfscut   tog«:ther. 

tVt;i'ittidity  may  bedtietoan  inori:»iiivnrid  «)iy«ln>«-hloric)orcirxanic 
m-ids  iWlir,  liui>rir.  JK-eik-'i. 
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2,  The  Tnlnl  Ariditif. — This  is  determined  hy  ttlmtion.  The  stnituich 
contents  must  In-  filtiTcd.  Fill  ji  Moiir  burette  with  a  deeitiorroal 
solution  of  oanstif  soda.'  To  HI  e.e.  of  ilie  filtrated  K«strir  fluiii  add 
2  drops  of  11  I  |wr  eent.  iilcoliolir  sohitiuii  of  jiheiuili'hlhulein. 

Allow  the  eaiistic  smis.  solutiun  to  drop  slowly  from  tho  burette  into 
the  fluid  until  perniam-nfl  rose-red  eolor  is  jirodiiri-d  and  dws  not 
disHpiJcar  on  shaking.  4  to  (i  e.e.  of  tlie  caustic  so<hi  solution  are 
rcqiiireil  to  iieiitrali/,e  the  aeld  at  ihe  lieiKlH  of  imrmid  liiijriilion. 
The  degree  of  aeidit,\-  is  expressed  in  terms  of  the  number  of  c.c.  of 
decinormal  sodium  hydrate  solution  necesaarj-  to  neutralize  the  arid 
in  101)  e.e.  of  gastrie  eoritents,  TIhi;-  if  1.3  e.e.  neutridize  10  r.e,  the 
total  aridity  will  amount  to  4:J.  or  if  li  e.c.  are  required  to  m.  ]f  more 
or  k-^t  thiiii  theanionnt  just  indicated  nf  the idkaline  solution  i^  required 
to  nvutralizc  the  aeid  the  total  acidity  Is  increased  or  diminished  and 
hence  is  abnormal. 

3.  Frte  Hi/flrurlilnrrc  Acid. — If  only  h  small  tiuantity  of  gHStric 
content.-*  are  obtainable  the  frep  IK'I  may  first  be  e.^limated  and  ilun 
the  total  arid,  usin^  the  same  filtrate.  The  plienolphthalein  is  added 
after  the  titration  for  the  free  Iiri,  but  the  total  aeid  will  represent 
the  entire  amount  of  deeinormid  solution  thut  is  used.  Ill  o,e.  of 
filtered  ijastrie  eonlents  should  be  used  in  making  estimations  of  the 
acidity  of  the  stonineli  contents,  hut  if  not  olititiniible  ')  e.e.  may  he 
employed,  multiplyinK  all  results  hy  two  when  this  amount  is  used. 
If  there  is  InsuRieieiit  quantity  Co  filler,  the  nnfiltered  contents  may  he 
used, 

Ti)/ifer's  lent  for  the  detection  of  free  IK'I  is  performed  as  follows; 
dimethybnninoax.obenzol  is  employed  in  ii  ll..'>  per  cent,  solution  of 
alcohol.  To  a  few  c.c.  of  filtered  .stomach  conti-nts  I  to  4  drops  of 
the  reagent  arc  added  in  «  test-tube  or  heaker.  If  liydri>ehlnrie  acid 
13  free  a  rose-red  color  is  produced  when  the  filtrate  is  added  to  the 
rcBgent.  The  drnj:  reacts  to  IK'L  i)nl\  wlun  the  latter  is  in  a  free 
state.  If  orpaiiic  acids  sre  present  in  a  concent  rat  ion  of  from  O.fj 
to  O.S  [vr  cent,  a  di.stin<t  reaction  may  he  hrnu^ht  about,  and  smaller 
amouEits  give  a  decided  orange  foh>r. 

I'kliirfifilurm'fiitiUliii.  introdufed  hy  (lunzbnrK.  is  a  very  sensitive 
test  for  IK'I.  It  ilucs  not  react  to  oriranic  acids,  and  is  now  generally 
relied  upon.  As  the  (iinizhurK  reasient  does  not  keep  well,  it  is  best 
put  up  as  follows:  phloriiKlucin,  2  icui.;  uleohul.  30  c.e.;  vanillin,  I  gm.; 
alcohol,  30  c.c.  These  are  mixed  in  equal  quantities  as  needed.  One 
drop  of  the  reajtent  is  |)ul  into  a  porcelain  dish  with  two  or  ihree  ilrops 
of  the  stomach  filtrate.  I'pon  cnulious  heating  over  a  small  flame  a 
heanliful   carmine  colored   snrfnce  is  formeil,  especially  at  the  edges 

■  Dnrinomisl  Mliition  ol  Hxliiiin  hydmif'  J*  of  ihc  iininiEili  "f  i  tcrnni*  at  para  •mjliim 
hydmti-  U>  thi*  litiif  nt  flihltllnl  w^iffr.  >^iiio<  HiiJiittii  liyilruti-  n^uitilv  uf>wrfw  wiktiT  l}m 
mIuUod  ^oultl  iiltruyn  In'  muilr  •,(  nppri-xiiniitc  ttivntElh  3D<i  llipn  rorrt-clcil  >>y  tiltiilinii 
axainst  n  ili'i-lnoniifil  "lalk  »>'ii1  biUiUuii  i.U.JSa  sraiiit  oinlio  iv'nl  in  a  tlliT  »(  ili>illl<-il 
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snititioii  that  has  Ijecn  employed  to  obtain  this  reaction,  multiplieil 

by  10,  is  siihtnu'tdl  from  the  total  acidity  to  secure  the  amount  of 

combined  acid  present  in  the  filtrate.     To  estimate  the  acid  salts  the 

amount  of  frr-c   KCI   is  sulitriicted   from   the  combined  acids.     For 

example,  the  results  may  be  put  down  as  follows; 

Total  add OO 

Alimriii  ncitlily 30 

Thpmfon-  c'linblnod  aclda            .            ,,.,,.,     30 
Fnv  Ha ■      .      .     20 

ThGrcfom  nrlil  anlu   ............       4 

4.  Lofiic  Arid.—  If  the  stumiicb  contents  are  colorless,  apply  the 
folioning  tests;  if  tliey  ure  yellowish,  make  an  ethereal  extract,  as 
described  below,  and  then  apply  the  tests.  The  presenfc  of  lactic  acid 
may  hf  determined  by  Uil'elmaun's  test:  Mix  I  drop  of  pure  carbolic 
acid  with  .5  drops  uf  a  diluted  solution  nF  neiilnil  ferrie  eliloride;  add 
sufficient  water  to  rrnder  the  whole  uf  an  amethyst-hlue  Cfilor;  to  this 
add  a  few  drops  of  the  ga.strif  fhiid;  a  mere  trace  of  lactic  «cid  will 
change  the  blue  to  a  lijiht  (canary)  yellow  or  a  greenish  yellow.  The 
test  for  laclie  acid  is  ulisenreil  by  phosphates  and  simulated  by  excess 
of  HCl  or  wiien  glucose  or  iitcohul  is  jirescnt  in  ihc  j;astric  juice,  there- 
fore the  lactic  aciil  should  be  removed  by  extraetin);  with  ether,  as 
follows:  to  10  e.e.  of  gastric  contents  add  50  c.c.  of  ether;  shake  well 
for  ten  minutes.  Kvaporate  on  a  water-bath,  dilute  with  dintilled  water 
up  to  the  amount  of  filtrate  eiriployi-d  (10  c.c.)  and  add  the  reagent. 
Kelling  s  test  is  more  delicate:  adil  1  drop  of  a  solution  of  5  per  cent, 
solution  of  ferric  chloride  to  ."ill  c.c.  iif  water  and  'i  c.c.  of  filtrate;  the 
presence  of  lactic  acid  causes  a  greenish  coloration. 

5.  Th:  I'olalili:  AcUls. — ^These  acids  are  beat  detected  hy  their 
odor,  their  volatility,  and  their  rcacliori. 

Ihih/ric  iifirl  is  recognized  hy  tlitr  pungent  odor  of  rancid  butter  given 
otT  when  the  stomach  contents  are  i-vii|Hiriile<l.  It  is  recognized  hy 
the  foilowinj;  reaction:  to  a  small  quantity  of  the  evajMirated  residue 
of  the  ethereal  extract  aild  a  small  quantity  of  alcohol  and  'J  dro|)s  of 
strong  sulphuric  acid;  heat  for  u  short  time;  a  characteristic  smell  of 
butyric  ether,  like  that  of  "  ])ineapi>le  rum,"  is  Riven  i)tf. 

Acetic  acid  is  recognised  by  its  odor,  piirlirulnrly  after  healing  the 
solution.  It  may  be  detected  as  follows:  an  etheral  extract  of  the 
gastric  contents  is  dissolved  in  water;  after  the  watery  .solution  has 
been  nentrali/eil  with  a  dilute  solutiuii  of  sodium  hydrate,  neutral 
ferric  chloride  si>luti()ri  is  addi'd,  when  a  Llood-rod  color  results  if  acetic 
acid  is  present. 

ij,  Pc/..*/".— If  ll(*l  is  present,  add  '2^  c.c.  of  a  gastric  fillrale  tt> 
0,05  gm.  of  egg  albumen.  Allow  digestion  to  lake  place  for  three  hours 
at  37'  to  'HI'  C  at  the  end  of  winch  time  it  should  lie  digested.  If 
IICl  is  absent,  pepsinogen,  the  zymogen  of  jH'psin,  is  found  alone.  AdJ 
2  drops  of  a  25  per  cent.  IICl  solution  to  2.j  c.c.  of  the  gastric  contents. 


'•)»*  *HLSEM11. 


pgumfiHKim  VMM  «Mm*u4  ■>»  pcfM*  hf  BCl 

7.  Ckgnumn  fHenmimt  f(fe  ■«  iw  JTij  Jbrw^— IVs  Bay  be 
Att*ffU)ait»UJi^m»:  5u»  10  ta.rfc— a'a^wg  ■JiiiJ»>3io5  dr^^w 
of  Sltrat«4  gntrk  jwk:  tht  mistm^  m  fiand  «■  a  vattr-faath  and 
li«>nlMj  Vi  '47*  in  ¥f  C,  If  the  foMOt  li  praeX,  tbr  raisin  i>f  tbr 
milk  in  [>n-'i[ijtaU3'l  in  fl«ke»  or  in  s  flvdly  ■■«  ia  Erea  tveaty  to  thirty 

IllillUti::^!. 

(.'hymiMinii^en.—M  tlif  <mzj7ji*  ii  abwnt  the  ^mogai  is  lest**!  for 
by  tn-Htiiifi  tiw  milk  »illi  in  cc.  uf  nrtnnl  BheraJ  gastric  contents 
mil}  lltrri  udilinK  ^  »r  'A  v.r.  uf  a  1  per  cent,  solution  of  calcitun  rhtoririe. 
'i'tiii  in  licatc<l  Bft  alxive  and  if  l)ie  x^tnogen  is  present  s  thick  cake  of 
nmciri  will  iitcur. 

H.  l.iiHinr.  iVunnnlly  prfsent  iti  the  slnmach  in  small  ainoimts  tlw 
tlillii'iilly  (if  t<-<i(iiiK  for  lifiai^  niaki's  mtch  a  ]iroct^lure  of  much  ie»$ 
rliliiciil  viiliK'  llinii  tin-  ti-st-i  for  iiciiis.  pi-psiti,  ftc. 

».  Tlif  ('artiiihiiilfnli-ii.  Ailil  u  few  drops  of  Lufjol's  solution  to 
thv  )t(uitrii-  <-iiiil<-iitTti  if  ■ttiinli  i^  present,  it  liirris  liltie;  if  erytlirotlextriu, 
linmii.  If  llir  llil;<•^li^ll  liiiH  [irniicilrti  so  fur  as  to  chan^  starch  into 
Ai-)ir>>i<ili'\lriM  iitiiliMM',  ilii-  iiiiliiii-  line  rciniiiii^  iitidi.iii|;eil.  Maltose 
Miul  ilfximsi-  an-  Icnleil  fur  uilli  I-Vliling^  sniiitioii.  Tho  diceslioii  of 
?>liir('li«'»  vjirif*  itivcr^flv  wiili  lln-  iiinniiiit  of  IICI  pri'seiil;  in  anaddJty 
iIm'\  im-  niiii|ilrii-l_\  .liin-iril  nil  lu'iir  afliT  a  test  breakfast;  in  hypcr- 
Mi~i<lii.\  (Wn-  iiiiiv  Ik-  lillli-  iliKixiiiii. 

Ikf  Mi<li'r  I'fH'ir.  W lull  iii^;i'>liiiii  is  iiornml,  tlic  stoinat'h  contents 
rvnui\«tl  M\  liiiiiTv  nflir  ii  Iti-i^ol  tot  iliiiiicr  nre  iii-iitrat  and  contain 
t«nl\  H  feu  llMkt'-<  <>(  ll)u■'ll^.  Al  <lii-  oml  of  lixr  liiinr»  (Ik-  stutiiaoh  cun- 
tvtil!'  aiv  Ht*t<l  mihI  iHiiilaiu  M>iue  iiiitliiicslt^l  niii^'Ie  fibers  and  starch 
l!r»««li'^  If  <ho  !4ii>m«i'li  ti)nttiin>  uiidijn-^lttl  f.Hi.1  at  the  end  of  six 
b»>nT>.  «i)d  tlw-  ii'iitiiii"  on-  at-id.  u  dcl.ij    in  dijn-siion  is  indicnted. 

1^4^  Mihlx  t>f  llu'  iitntor  |ti>wtT  l>\  mc<iti>  of  DM  na-als  is  iinquestion- 
nt^y  iW  iihv<i  |irii>-lii'»l  Mi>d  (lie  nuvkt  cv.icl  uictttiHl  lu^  yel  devised.  A 
UA  1*1  n»»*(»>r  imWrT  I-  i>tiii\'j«lrti  l>>  sl^  tltc  (<iv>eih'r  of  food  in  the 
1*sl))V;  xtiWMi^i  Ivfiin-  KrtN«Lf,i>i ; ,;''  ilir  {^n^i^itiv  ttf  fi«x!  in  the stdnwcll 
t«-.*  SiHtrs  jiWt^  n  ii--.t  lin\«Lf«st  li«v  '•on  lakcn.  >;>    tlw  pmeoce  of 

t»T.  K-  Tv«.*t"o  Aj»*«»i«e«i  I\»  iW  m)>l^^at  •>(  *  toi  dinntr,  sx.  snm, 
f4c4«t.  lM  im>«v  hl^ur<  nTUt  ^nfir^i»i^^  In  (irvW  lt<  ntkkr  thr  p«v.igoc«  of 
•.■*v',  TW«."*M^  nw»-  riMiiltlv  ^'>*I''W  -^liwf  t.xM  •^4>i'*i  b-  no*  mKHjr 
Aietf>^\:  .'■kr  hr  m^v<n^  t>'  iHf  Ii>iivf4  tol  i1>[.»iy.  *>  nkts-.tcs  |«vaM,  or 

-Mitri'  •Ih.'I  >il>rvi  iiv  ■oil'.",! )>p"s  ■.-■  ■    T   Nit* 

t^m,  .-tdrtrMiii    Mti^ts  ft  "ViIko  .viliv   Ml  thf  7e*-i««ii.> 


t 


THE  STOMACH  COSTSXTS  301 

The  lieiori>tice  Power. — Poiizoldt  uiid  Fabcr  rcfoiiimcnd  the  udmiii- 
istration  of  0,2  gm.  of  chomirally  pure  potassium  indule  a  short  lime 
before  dinner.  The  salivu  iindifird  with  jiitric  Hcid  is  tested  for  ioiliiie 
with  stHfch  paptT,  If  rtsorption  is  active,  a  violet  eolor  is  ohtiiined 
in  from  six  nnd  iiTn-liiilf  to  t-leven  niimitvs  uml  «  Mtic  rolur  in  from 
st-ven  and  one-half  to  fifteen  minutes. 

Boas  states  that  in  ililatalinii  of  the  .stomaeli  the  renetion  iiuiy  he 
delayed  two  hoiirs.  and  in  caiKer  as  loiid  as  eighty-two  minuter. 

Clinical  Value  of  a  Chemical  Examination. — The  chief  points  of  value 
relate  to  the  degree  of  aeidit.v  uF  tlie  stoniach  eoritents  and  may  be 
stimmed  up  briefly  as  follows: 

Suhna'ifil!/.  which  rejire^enl^  n  diminution  in  the  anionnt  of  total 
aeidity,  ami  annciJiti/.  called  achylia  (jjistriea.  Mre  conditions  which 
consist  res|ieelivoly  in  diminution  and  in  total  lack  of  liydroehloric 
■cid,  ami  occur  in  n  variety  of  orgiinie  and  functional  diseases  of  the 
Stomach  and  in  certain  systemic  disortlers  associated  with  general 
wastiiip  and  wi(h  atrophy  of  the  t'li'^'ne  mucfui.s  ineiMbriiiie.  The 
secretion  of  lU'l  is  diniinishwl  in  chlorosi.-s  and  pernicious  anemia,  and 
the  acute  infeelioii.-s  diseases,  aniE  in  chronic  waslinj;  diseiises,  imluilinj; 
tuberculosis,  diabetes,  and  Ad<li.sou's  disease;  the  defieieuoy  beiiiK  due 
to  functional  disturbances  of  hemic  or  nervous  origin.  Huhaeidity  is 
the  rule  in  the  advanced  stages  of  chronic  catarrh  of  the  stomach  and 
ehnuii<-  (fiistric  d\>pe)isia  from  irri'^rulariries  in  ihe  di(;t,  and  may  also 
be  present  when  the  mucous  mcuibraiie  is  congested,  or  atl'cctcfl  with 
am te  catarrh  withatrojihy,  Ihdroehloricaeid  isoftenab.sentinciineer; 
but  unless  the  iiniicidily  is  found  to  be  constant  aflcr  repeated  exami- 
nation and  two  or  mon^  additioual  diagnostic  factors  of  \ahie  are 
present  the  diagnosis  of  cancer  i-unnot  be  maile  witli  certainly.  In 
the  gaalrie  neuroses  the  total  acidity  may  be  increaseil  or  diminislicd, 
or  may  vary  at  dilferent  ]»eriod>  in  the  same  case,  as  will  be  more  fully 
explained  in  the  sections  de\-ot4'd  to  Secretory  .N'euroscs. 

Ili/lieniclditt/,  or  exr^mire  Uitni  iic'uiilii,  may  he  due  to  an  excess  of 
hydrochloric  acid,  when  the  term  In/inrvlilurlii/ilriii  is  used,  or  to  the 
presence  of  organic  acids  which  normally  exist  only  in  negligible  quanti- 
ties. Hypercldorhyilriii,  when  it  is  not  a  secretory  neurosis,  is  char- 
acteristic of  the  early  stages  of  gastric  irritation;  it  is  therefore  found 
at  times  in  cases  of  acuti-  gastritis  and  in  the  early  stages  of  gastric 
dyspepsia,  and  is  practically  alwuys  present  in  gastric  ulcer.  Excess  of 
organic  acids — lactic,  butyric,  and  ai'Ctic— jaiints  to  fermentation,  ait 
theseacidsar^  the  result  of  biictcrial  act  i\ily  which  is  favored  by  rliuunu- 
tion  or  absence  of  the  normal  antiseptic,  hydrochloric  acid,  and  by  loss  of 
motor  ])ower.  The  organic  acids  are  iicciirdiiiglx  found  in  conditions 
associaied  with  weakness  of  the  luiisciilar  coat ,  such  as  dilatation,  atony, 
orgunie  iibstnictioii  at  the  pylorus,  aial  cancer. 

Lactic  (ir:id  is  usually  present  in  earcinoiua.  except,  however,  when  it 

lerived  directly  from  the  food,  as  after  a  nu'al  of  meat  in  the  form  of 
■'luetic  ueiti ;  it  is  fouial  in  appreciable  quantities  only  when  there 


392 


GENERAL  DIAG.VOSIS 


is  loss  of  motor  power  with  dimiTuition  or  lack  of  free  hydnjcliloric 
acid,  and  these  t-ondittons  lire  found  chiefly  iii  fanwr.  The  presence 
of  lactic  arid  is  the  most  common  objective  sijin  in  tliat  disease,  and  is 
therefore  a  \  ahiiilili-  iliajrno^tic  jMtint,  the  more  so  <is  il  can  In-  detfctcd 
before  a  tumor  is  palpable;  but  its  absence  does  not  by  any  means 
exchide  rareinomn.  In  order  to  etimiiiate  sareolartic  acid,  Boas  re<?ou]- 
tuends  a  test  inenl  consisting  of  I  to  12  liters  of  oatmeal  gruel  untb  a 
little  salt  to  make  it  pnlsilalile,  which  13  to  be  removed  by  exjiresiion  one 
hour  after  it  has  been  taken.  Since,  however,  under  iioriuni  conditions 
only  a  minute  quantity  of  lactic  acid  is  found  in  the  stomach  contents 
after  an  Ewidd  breakfast,  the  use  of  the  Boas  meal  is  umtecvssary, 
as  consiflcralile  quantities  only  arc  distinctive. 

Diiiiiiiiiliiiii  i>f  fnr  lii/driM-hliirii-  iinri  means  deficiency  of  functional 
activity.  .\s  liyiimchloric  acid  directly  and  indirectly  is  responsible 
for  ihe  ilej^ree  of  toiiil  acidity,  tht-  variations  in  the  (|uantity  of  free 
IICI  ill  the  stomach  contents  praetimlly  coincide  with  variations  in 
the  total  acidity.  The  clinical  value  of  the  remaining  chemical  tests 
iir)d  iiiycstiKii lions  need  not  be  ex|jlaiiied.  Thcv  iriilieate  inability  of 
the  Kii^tfic  fnnctioii  to  aceumplish  digestion,  l)nt  do  not  point  to  any 
.•pccriil  giistric  nUVclioii.  They  jirc  of  value  in  di.stiiiguisiiint;  gastric 
neuroses  from  organic  disease.  In  both  there  arc  pronomiced  gastric 
symptoiris;  if  the  cxaminatitm  shows  normal  digestive  priwers,  a 
neurosis  is  indicaled. 

Oastrlc  Hemorrhage.--  llrmorriuige  from  the  stomach,  hi'iiutteineain,  or 
vuiiiilirig  nt'  lilouti,  is  due  to  an  organic  lesion  or  K)  the  effects  of  acute 
irritant  poisoning.  Care  must  he  taken  to  sec  that  the  blood  is  not 
from  the  upper  air  [Hissages  or  luis  Iiecn  swallowed.  If  hemorrhage 
is  profuse,  the  liiood  may  cause  irritotioii  nf  the  larynx  and  provoke 

paroNvsins  of  1 gliiiig.     Il  is  ol'irn  ililficnll,  tliiTcfore,  to  distinguish 

between  hcmorriiage  from  the  lungs  and  Iieuiorrhage  from  the  stomach. 


1.  I'rrvi-iiiH  lii'Oiry  |,iiiii1»  lo  itnslrir, 
h''|iiiOc,  or  ■r>li-lli<?  ili'HWr. 

3  Till'  M,ii,i1  i>  hn<iii(lil  ii]>  liy  Viiimliiis. 
|irii>i'  II'  nliii'li  tlic  |iiiii>'iil  iii:i,v  ><x|»'ri('ni'>' 
n  (itIiiik  i>I  itliMliir-u  nr  fiiiliMicw. 


a,   Till-  111 I   j~  ■I'liiiMy   •'■•.   .   ...   

A'llll    I'Alhi^l*'-'*   <>l    In'J'l.    liikI    I1114    nil    [It'll  I 


:l,   iiiixi'il 

eir.t   ,,1    I  nil' I.    Lili'l    11 114    nil    [It'll  I 

ii'iK'Oitii.     Il   inu>    Ih'  ilrifk,  kTUii  11:111^.  nrid 


fliii.l. 

^  !*iil»i-i|iii-ur  III  llli'  nlliirk  til''  pnlipnl 
liuHi'ii  inirv  -lioiU.  mill  iiini'  "f  dl'i'ii'i'' 
III  lllp  lilifliiliilliiil  vini'iTli  inio*  In- iliiO'i'tiiil. 


[{tmnpli/tia 

1,  Ciiiiuli  ur  liisiii  at  Kimt:  iiiiliiicnnry 
■ir  nintiiii'  iliiM-iiini  iirppwip  thp  hwiuirrhiiBO 
ill  nturjy  C'ji4t'T. 

J.  'I'Ik-  lilioiil  if  ciiiielicd  iiji.  ntiil  i* 
iDiiiiilh'  |»ri'<'i'il,^i3  l>y  u  jM'iiHHliiih  of  tit^lclinB 

01  iho  iliivw.  If  %-oimti»s  occur*,  it 
l«ill')H»  Ilie  fdUnhiiiB. 

li-  Tbv  liliii'iE  11-  frulliy.  hrE^lit  n'cj  in 
I'nl'it.  ulkiilini'  ill  ri-ocOtin.  H  clolli-d.  il 
In  ruTi'ly  m  aiicli  tioBc  n'mnuln.  mid  uiiico- 
|jiiK  iiiiLv  1u>  iiiixiifl  ttil.h  It. 

■i.  Tlie  (iiniiili  iJpmJBlii,  phyniciil  aiiuia 
of  IcicnJ  (iiifiniw  ill  tho  I'ht'ji  ninv  imiiilly 
l«i  (h'O'rlrrl.  ami  flio  hihiT-u  iiiny  Ihi  1,Iihk|.- 
Btuined  for  miinj'  <liiy».     i.Onlcr.) 


The  hi-miH'i'hage  may  continue  within  the  stomach  without  exciting 
Voiniling.    The  general  svmpTonis  of  hemorrhage  may  appear  first  as 
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pallor,  (litniiess  of  vision,  giddiness,  or  faintnesa.  The  blood  is  usually 
acted  upon  by  the  giistrit- Juice,  iiml  isdiirk,  olnttfd,  mid  piirtly  digested 
or  mixed  with  fowl.  Its  reaction  is  acid.  In  large  hemorrhages  the 
blo<Hl  may  he  fluid  and  of  a  scarlet  color;  liut  if  n'tained  for  any  length 
of  time,  it  is  coagulated.  When  there  is  only  a  small  amount  of  blood, 
the  vomited  matter  has  the  appearance  of  cofTee-groumis ;  when  the 
quantity  is  large  and  the  blood  digested  the  inalerial  appears  like  tar. 

Vomiting  is  usually  followed  hy  a  characteristic  black  or  tarry  stool 
which  may  be  di.stingiiisheil  from  hemorrhage  of  the  inte.stinal  ciinai 
below  the  du(Klenum  by  the  color  of  the  coutainetl  blood.  In  intestinal 
hemnrrhage  the  stools  are  riark  red  and  not  necessarily  lam.  The 
dark  stools  must  not  be  confounded  with  the  same  character  of  stools 
seen  after  the  administration  of  iron  or  bismuth.  In  .lome  instances  a 
hemorrhage  into  the  stomach  may  take  place  from  disease  of  the  lower 
part  of  the  esophagus. 

Inlermittent  or  slight  continuous  hemorrhage  as  from  a  gastric  or 
duodenal  ulcer  may  be  demonstrated  by  having  a  patient  swallow  a 
li.H.  sln)f  fastened  to  the  end  of  a  braided  silk  .-<lring,  the  end  of  which 
is  attached  to  the  teeth  and  the  whole  left  in  place  overnight.  It  is 
carefully  withdrawn  and  ilried  the  nist  morning.  Reddish-brown 
discuiorations  of  the  string  shows  the  presence  of  IiIihhI.  The  extreirie 
end  of  the  string  will  be  bile-stained  if  the  shot  has  passed  into  the 
duodenum,  as  it  should. 

CajMe*.^(l)  General  diseases  from  changes  in  the  blood,  such  as 
scurvy,  purpura,  hemorrhagic  smallpox,  yellow  fever,  acute  yellow 
atrophy  of  the  liver,  severe  anemia,  leukemia.  Iloilgkin's  disease,  and 
pernicious  a nemiji;  iL'.t  ulcer  of  the  stomach;  ['.i)  cancer  of  the.-.toniach; 
(4)  ulcer  of  the  duodenum;  (5)  portal  congestion,  as  in  eirrlio^is  of  the 
liver  and  other  forms  of  chronic  hepatic  disca.sc;  (111  iliscascs  of  the 
spleen;  {7)  congestion  due  to  disease  of  the  heart;  (N)  chronic  Bright's 
disease  with  atheroma;  {'.){  rupture  of  an  aneurism:  (10)  vicarious 
menstniation;  (11)  Cohen  asserts  that  it  occurs  in  \asomotor  ataxia. 


CHAPTER   XXVIl 
THE  IRINE 

Inspection  of  the  Urine.  -TIr-  untit-  in  hcHlth  is  a  oleHr  yellow  or 
ami ifr-(iil "Pill  iluiii,  Imviiig  si  ajtecific  jtravity  i)f  nhoiil  I.U20,  and 
gentrnlly  acid  in  reiutinii.  Jt  ioiitniri*  iioriutilly  about  45  parts  iu  tbc 
IIMMl  of  bfilii]  matter,  t\w  principiil  part  of  which  is  urea — 211  parts. 
Th*-  other  solids  iirf  iirii'  iicid  ati<i  its  salts;  ccrtiiiri  fstrwrtivcs— crcaiiri, 
creatiiiin,  aminoiiiu,  hi|>])uric  add,  xaiithin,  hypoxanthin,  sarcin, 
pi^iiii-iit,  etc.;  ami  ctiloruli-s,  ph(isi)hatc:<,  sulphates,  with  their  bases, 
sotia,  potasli.  lime,  ami  Dia^tie.sia. 

Thf  volunn-  cif  urine  imsst-d  in  twcnty-fuur  hours  is  usually  nhout 
IL'IM)  I'.f..  but  it  Miii\'  fall  tu  .'rflt  v.v.  nr  rise  to  2fl(HKvithiiut  ihcvxislenoc 
i)f  disvasc.  Wnmcii  an-  ticlicvcd  to  pa>s  from  l.')ll  to  IJIKI  c.c.  less  than 
mfu.  Tlir  voluiiu-  is  diiriinishi'd  when  tin*  skin  is  iiottui;  frt-cly,  as  in 
warm  weathrr,  ami  when  tht-  liowcls  are  Itmse;  and,  un  the  other  hand, 
fold,  t-unstipatiiiii,  and  ncrvnus  cxoili'incnt,  espcciully  if  it  Induces 
anxiety  am!  fear,  all  lend  W  in'Tea>e  the  (piantity  scerrted. 

Color. — The  i'i)ior  der|Hiis  when  th<-  urine  in  ef>neent rated  and  of  a 
hijjh  s]KHifie  j;nivity,  a.s  after  a  hearty  meal,  or  cxerdse,  cspcdally  in 
rturm  weather;  and  it  lieeonies  paler  when  a  larj:e  quantity  is  passed. 
The  folor  is  frequently  ehmip'''  •"  disease.  In  fevers  the  urine  soon 
after  heinj:  pa.ised  i.t  ;\]t1  Ui  hreiime  lurlml  fnnii  the  preeipitation  of 
urllle^  and  llie  enlor  viirio  from  «  liite,  r>pe('iid!y  in  ehildren,  to  yellow, 
hrown  or  pink.  When  the  jireeipitaie  settles,  the  aupernatant  urine 
iiiH>  he  lii^di  cnliireil  and  elcar.  or  ^lijihTly  opaline  from  some  suspended 
matter. 

The  admixlnre  of  [ins  and  ehyle  p\-es  lhe  nriui-  a  milky  color.  Tlie 
urine  miiy  also  he  yellmvisli  while  and  turljid  from  pliosphates,  semen, 
sarcina'.  aial  bacteria. 

The  urine  is  red,  reddish  hrowii,  or  "smoky"  in  aeute  uepliritis,  the 
color  heiun  due  tn  hlnod.  It  is  blomly  in  cancer  of  tlickidneys  and 
hiiidder.  ami  in  iiijnrie>  of  ihe  ;:eiiitii-nrinar\'  tipparalus.  Whc-ll 
coneenirated  anil  contailiinj;  a  lari:e  juiiount  of  urates  the  urine  is  very 
red  and  clear.  Tin-  reil  mhir  of  urine  may  he  <hie  tn  hemoglobin, 
cunslilulin^  heuiu^'lobiimria,  or  to  excess  or  uroliilin.  Jis  in  scurvy  and 
peniiciou.-^  anemia.  llenio^-h.lHnuria  occurs  as  results  of  the  action  of 
eerljiin  poisons,  a^  |)(>ta-siuni  ehlorate;  in  iiifeetious  diseases,  as  scarlet 
fever;  and  in  uudanal  fever-:  also  in  n  jjceuliar  disease  known  as  par- 
i)\vsmal  henioftliibiMiiria.  'i'lie  nrirn"  is  soinclinies  ehocolale  brown 
when  it  eontains  blood.    At;tiiii,  a  nolden-brown  discoloration  of  the 
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uiine  is  cotumoii  in  jbiiiiiUpp;  frwjiiently  llie  upper  Inyers  liave  a  greenish 
tinge  hy  reflfcUil  liglit.  Fiiiiilly.  a  red  oolor  is  pnxlnttd  by  the  internal 
administration  of  lof^oiwl  and  furhsin. 

A  yellow  color,  wticn  upiique.  mny  hv  duu  tw  siispi-ndctl  pliospliutt-s 
and  urates.  I'riiic  is  sftrnetiinca  of  a  Rolden-ycllow  or  saflfron  color  in 
jaundice,  and  from  the  cfrccts  uf  Ninlnnin,  picric  acid,  and  rlinlmrb 
taken  iiilcninlly.  A  yellow  or  yellowish-white  turhidity  may  be  due 
aUn  lo  a  mixture  of  pus  and  pluisplmtes.  'I'Ik-  iiriiit-  ii>nidly  liccumes 
more  or  less  opaque  and  yellow  if  it  hns  underRone  alkaline  fennenlii- 
tion.  Such  a  change  occurs  normally  within  a  lon;:er  ur  shorter  time 
after  llie  urine  lius  been  piissed,  it  is  proinoti'il  by  heat  and  exposure 
to  air.  and  retarded  by  cold  and  exdusiou  from  air.  Pathologically,  in 
cases  of  cystitis,  the  urine  when  piissiij  i-i  already  in  a  state  of  iilkniine 
feripentfttion. 

IJrown,  greenish-brown,  or  black  urine  may  result  from  contiiincd 
bile  sidts;  from  indlcan;  from  eurbolie  acid,  creosote,  and  tar  used 
internally  or  externally;  from  the  internal  use  of  .senna,  ami  in  cases 
when-  there  are  tnelanutie  tumors.  Hlue  or  bluisli-j-rcen  urine  may 
be  seen  after  the  innestion  of  methylene  blue. 

I  riiie  is  jmle  iisuftliy  in  proportion  as  it  is  copious  in  qumiTity,  It 
is  paler  in  those  usi»i;  milk  or  WKctablo  diet  than  in  those  who  eat 
meats- 

I'athoiciKicaliy.  pale  urine  is  characteristic  of  diabetes,  chronic 
Bright's  di.'sease,  anil  polyuria  of  whatever  cause.  Such  urine  is  also 
secreted  in  hysterical  attacks,  at  tlie  crises  of  febrile  disea-io,  and  iu 
anemic  ctmilitions. 

Quantity. —The  \oIume  uuiy  he  incrcfised,  liitiiinished,  or  nncbimp'd 
in  disease.  It  is  increased  principally  in  three  discuses — dial.>etes 
tnellilus.  diiilietes  insipidus,  and  in  chronic  interstitial  nephritis. 
In  diabetes  mcllitus  it  sometimes  excei-ds  32IHJ  e.e.  The  volume  may 
be  al-so  increased  in  cystic  degeneration  of  the  kidneys  and  in  doulile 
hydronephrosis;  in  m.vclomatosis;  in  certain  disea.scs  of  tlie  nervous 
sy.stem  (tabes,  paresis}  and  as  a  result  of  nervous  excitement  or  as 
a  result  of  increase  of  arteriiil  reiision,  copious  waler  drinking,  cold 
weather  (inactivity  of  sweat  slands),  and  after  the  crises  of  acute  infec- 
tious diseitaes  (epicritic  polyuria). 

The  urine  is  diminished  in  acute  nephritis  imd  in  chronic i«rei)chym- 
atous  nephritis.  .\ll  iliseases  winch  directly  or  indirectly  impair  the 
force  of  the  circulation  lessen  the  aecrerion  of  the  urine.  Hence,  the 
qnanliiy  is  diminishetl  in  disen.ses  of  the  heart  muscle  and  in  \-BlvuIar 
disea^e^  not  fully  compensated;  in  eiiiphy.scma  and  in  ebroiiic  bronchitis. 
It  is  lessened  also  in  ci^^ho^is  .>f  the  li\  er.  Iu  febrile  diseases  the  urine 
is  scanty  and  high  colored  ami  >ouietinics  is  almost  suppressed  (anuria). 
Copious  loss  of  fluid  from  diarrhea,  lu-morrbage,  sweating,  ami  vomitinK 
will  also  decrease  the  secretion  of  urine.  The  urine  is  sometimes 
supjiressed  ill  acute  nephritis,  such  as  follows  !«curiet  teva,  and  in 
the  final  stapes  of  all  the  organic  atfections  of  the  kidnej-s.  in  shock 
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and  collapse,  sometimes  after  slight  o|)erHtions  on  the  urethra,  after 
the  internal  administration  of  drugs  the  excretion  of  which  occiisions 
violent  irritiilion  of  the  kidney — siicii  hs  cantharides.  turpentine,  and 
even  the  inhalation  of  ether,  or  as  a  result  of  an  ohslriirlion  jn  the 
urinary  chaniu-l^. 

Specific  Gravity. — The  average  specific  gravity  of  normal  urine  is 
about  1.02(1.    It  mny  fidi  tn  I.Ul.'i  ^r  ri.se  tn  1.02.1,  (K-peiidiiig  upon 

the  (juantity  of  fluid  and  food  taken,  the 
condition    of   the   ."Jtmospherr,   espcciaHy 
liH  US  regards  temperature,  and  upon  mental 

ijioos  influences,  usually  of  an  emotional   char- 

acter. The  -spccitic  gnivity  of  the  urine  is 
tested  hy  a  urinometer  gpaduaied  for 
degrees  of  deii.slty  helwcfii  l.(MM)  and 
I.U4J.  As  tile  density  of  the  urine  passed 
at  different  times  during  the  day  viiries 
greatly,  the  urine  for  the  whole  twenty- 
four  hours  ahoulrl  bo  saved  and  a  speci- 
Nieii   (if  1  Ills   tested. 

The  method  of  taking  the  specific  gravity 
is  very  simple.  A  test  tube  or  graduate, 
having  a  <lianieter  of  about  li  inches  and 
;i  length  of  i>  or  7  inches,  is  filled  with  urine 
to  Hueh  ii  point  that  the  lowest  part  of  the 
urim)meter,  when  slowly  inserted,  Ooats 
clear  of  tile  holtoin  of  the  tube.  The  in- 
strument must  also  float,  free  of  the  sides  of 
the  tiilie.  'I'lie  vjiccific  gravity  should  then 
be  I'cail  oil  at  the  level  of  the  eye.  the  read- 
ing lieiiig  maile  fr<)m  the  lower  portion  of 
the  meniscus  when  the  instrument  is  at 
rest.  Most  urinomeiers  are  grjuluateil  for 
liO"  I''.,  but  in  ordinary  exnminittioiis  it  is 
not  necessary  to  ha\e  the  nrine  exactly  at 
lliis  lem[it.T;itltre.  In  disease  the  siK-eific 
gravity  varies  more  widely  than  in  health; 
ii  may  fid!  to  I.OII.')  or  1.0(H)  in <liabeles in- 
sipidus jitid  ehroiiic  inter:^litial  nephritis 
iitiil  rise  [i>  I.Oi'idor  e\-en  higher  in  diabetes 
mcllitu^.  As  a  rule,  to  which  ihe  urine  In  diabetes  mellitus  is  the 
principal  exeeption,  the  color  is  an  index  of  the  density.  |)ale  nrine 
being  of  low  dcnsily  mid  Idgli-colorei  I  urine  of  high  rieiisity. 

The  specitie  gr.i\  iiy  is  increaseil  when  the  nrine  is  scanty  in  amount, 
rar^.-ly  rising  above  l.d.'J.J.  and  usually  not  above  1.02.Sor  l.Oijd.  When 
the  sj»ccific  gravity  rises  above  LO-d  and  the  nrine  is  pale  in  color, 
the  jircsenee  of  »iigiir  is  to  he  su.speeted .  The  s])ecitie  gravity  is  lowered 
in  general  by  the  same  causes  that  make  the  urine  copious  excepting 
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saccharine  tliabetfs.     I'sually,  but  not  al«aj*a,  a  urine  containing  a 
large  amount  of  albiimiTi  is  of  low  ileiisity. 

Specific  Gravilij  us  an  hulr-r  I'f  thi-  Animnif  of  Solid. — If  the  last  two 
figures  of  the  specific  gravity  \w  ilouhlcd  the  sum  will  represent  the 
anidiiiit  "f  ^olitl  nmtter  in  11)00  c.c.  of  uriuc.  The  cstiimitc  is  only 
approximate,  but  it  is  useful. 

Reaction. — The  reaction  of  healthy  urine  Is  iiitiiiilly  ai-id.  Th« 
acidity  is  tested  with  litmus  paper;  the  blue  pajjcr  is  turned  purple 
or  red  by  an  acid,  anil  the  red  paper  is  turned  blue  by  iiti  alkali.  Tlic 
acidity  of  the  urine  is  iucreuseil  in  gout,  lithiasis,  acute  rheumatism, 
diabetes,  chronic  Brights  disease,  and  as  the  result  of  the  administration 
of  vegetable  or  mineral  acids. 

The  urine  is  alkaline  because  of  alkaline  fermentation  in  the  bladder 
in  cystitis;  from  llie  presence  of  much  blood  or  pus;  from  prolonged 
immersion  of  the  body  ia  a  cold  bath;  in  debilitating  diseases  and 
anemias  and  in  some  cases  of  gastric  neuroses;  as  the  result  of  the 
internal  administration  of  alkalies  and  at  times  at  flic  height  of  digestion. 

Urinary  Sediments. — .\  white  flocculenl  sediment,  composed  of 
epithelium  find  ninous,  occurs  nurmally  in  most  urines  after  they  have 
stood  for  some  hours. 

A  dense  seiliment,  varying  in  color  from  that  of  brown  sugar  to  ])ink 
or  red,  consists  of  amorjjhous  urates.  A  sediment  usually  resembling 
re<i  pepper,  but  sometimes  i)f  Ji  brnwii  culur,  nmsists  nf  uric  aciii. 
Urie  acid  is  not  usually  so  abundant  as  is  the  sediment  of  amorphous 
urates;  it  sinks  more  rapidly,  and  is  de|K)sited  from  acid,  high-eolnrcd 
urines. 

A  yellowish  or  whitish  sediment  may  consist  of  sodium  urate, 

A  white  sediment  usually  consists  i>f  pliospbiites,  associated  with 
which  we  sometimes  find  a  white  seiliment  consisting  of  ammonium 
urate.  .Such  urines  are  alluiiint;.  A  white  sediment  may  be  due  to 
uric  acid,  esj>ecially  in  children. 

.\  yellowish-white  sediment  may  consist  of  pus,  with  or  without 
mucus. 

A  chocolaic-browTi  sediment,  occurring  in  a  reddish,  smoky  urine, 
consists  of  IjIuimI  from  the  kidneys. 

Clots  of  bloiMl  M>nie  from  the  ureters,  blatlder.  and  urethra. 

Odor.-  -The  odor  of  normal  urine  is  sometimes  spoken  of  as  aromafir, 
but  generally  it  is  sufficiently  characteristic  to  be  dcscribi-d  best  us 
urinous.     When   the  urine   Js  concentrated,   the  odor  is  intensified. 

Certain  articles  of  food,  such  us  garlic  and  a.-'jiiiragus,  give  the  urine 
characteristic  odors.  Turpentine,  both  when  taken  internally  and 
inhaled,  gives  to  it  the  odor  of  violets.  Thefwiors  of  cii]iaiba  and  eubebs 
can  be  detected  in  the  urine  of  patients  whu  arc  taking  (liese  drugs. 

In  marked  cystitis  the  natural  urinous  odor  bi-cnuies  more  pungent, 
and  is  blended  with  a  strong  aiunioiiianil  odor.  WIk-u  iiuicIi  pain  is 
present,  and  the  urine  has  .stnorl  a  while,  a  putrid  odor  is  developed. 

In  diabetes  mdlitus  the  uriite  has  a  sweetish,  huy-like  odor.    In 
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diabetic  coma  the  odor  is  sometimes  like  that  of  chloroform,  due  to 

the  |>rc-'?cTicT  of  iicptiiue  iind  ilijuriic  jiciil  in  the  urine. 

Chemical  Examination  of  the  Urine.- The  diemicHl  cxaminiitioo 
of  thi-  urine,  eM-lmiiuj,'  »  few  simiile  tests,  is  for  the  most  part  too  diffi- 
cult for  ordinary  elinied  |>roc'cdiire.  The  exact  quiintitiilivc  t-stimutiun 
of  the  ehniinntinn  of  the  sulphates,  phoaphntes,  uric  acid,  ammonia, 
nitrogen,  etc.  without  which  it  is  iriipossihie  to  tell  auythint;  about 
the  actual  elimination  of  these  urinary  constituents,  can  only  be  per- 
formed by  niTunitc  iind  rumplieattil  laboratory  mi^thods  which  are 
beyond  the  scope  of  tliis  work. 

Urea. — I'rea  is  the  most  important  final  proihirt  of  nitrogenous  dis- 
integration ill  the  body  and  is  approxiiniiteiy  Vi  per  cent,  of  the  entire 
amount  of  nitrogen  eliminated  lliroi]>.'li  the  kidneys,  l.'snally  the 
ipeeiiic  gravity  of  the  urine  inerciises  in  [iro[x>rtioTi  lo  ttie  Jimoiint  of 
Urea  contained  in  it.  The  average  daily  amount  of  ureii  cxcrete<i  by 
an  adult  man  hetwoeri  the  ages  of  twenty  and  forty  years  is  about 
30  grum.s.  The  urea,  Hkc  the  total  vtilumc  of  the  nrine.  is  subject  to 
viirialions  within  the  limits  of  heiiltb.  It  is  increased  after  a  meal, 
especially  if  the  latter  be  rich  in  iiilrogcnons  food;  after  eojiious  ingestion 
of  liipiids.  and  liy  a  close  atmosphere.  On  the  other  hand.  fastinR.  free 
perspiration,  a  loose  condition  of  the  bowels,  and  a  vegetable  or  milk 
diet  diminish  the  amount  of  urea.  .Anaiu  the  absolute  quantity  increases 
with  the  ji^e,  the  ^ixc,  and  nuiseiihiture  of  the  persun. 

Tin'  cxcTction  of  urea  i»  increased  in  fever  and  luHainmatory  diseases; 
in  diabetes  tneliitns  iiii'l  insi|lidu.^;  in  miliaria,  aenle  leukemia,  and  in 
chronic  leukemia  after  j^ray  treatment:  in  purpura  hiemorrhugica ;  in 
periiicicius  anemia  and  after  a  rdiriii'  crisis,  especially  in  |ineumonia.  It 
is  inercascil  after  drinking  certain  beverages,  as  eoll'ec.  and  by  many 
drugs,  e-speeiall\  those  wliicli  act  a^  hepatic  stinnilaiits.  It  is  diminished 
in  all  forms  of  nephritis,  especially  when  urcTuia  results;  in  diseases  of 
the  liver,  particularly  acute  yellow  atrophy,  in  acute  gout,  and  chronic 
rheumatism:  in  iliseases  a itoiu pained  by  emai'ialion  nod  eiieiiexia;  in 
leprosy,  pemphigus,  meliiTieholia.  imbecility,  eatalepsy.  hysteria,  and 
cholera  (.Saimdby). 

There  Is  no  satisfactory,  rapid  method  of  iiceunitely  estimating  th« 
elimination  of  urea.  N'limerons  forms  of  ureometers  have  been  devised 
but  none  are  accurate  and  they  are  not  lo  lie  recnniniendcd.  .\ii 
exact  method  lia>  been  devised  by  Kulin' which  may  be  eni|)loyed  for 
aec-iirale  na-tabolie  vtudics.     *See  .Simon,  i 

Chlorides,  .N'orniully  111  to  Li  grams  of  sodium  cliloridc  arc  cliiiiinate<l 
in  Iwenly-four  hours,  the  anioimt  ilepeiiding  upon  the  amount  of 
chlorides  in  the  diet.  The  absence  or  presence  of  rhloridcs  is  sometimes 
of  diagno.^(i(■  v.-diie.  They  are  increased  in  diabetes  i[isipi<hls.  in  acute 
fevers  and  when  absorption  of  exudates  or  t  rauMrdalcN  is  going  on.  They 
are  diminished  or  absent  in  pneumonia,  in  diarrhea,  in  acute  and  chronic 
Bright's  <liscasc,  in  gnstric  eon<iilions  associated  with  vomiting,  arid 
in  the  febrile  stage  of  the  examhcmala.    The  chlorides  can  be  detected 
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and  rnuRhly  csliinatcii  with  un  S  to  10  per  «-iit.  :«uIution  of  nrpeiiiic 
iiitrsiU'.  A  few  ilrnp.t  of  nitric  an<l  arc  first  added  to  the  urine,  to  |»rL'vciit 
the  silver  from  |)rrri|)itatiiij;  [>li()>i|ilii>rii'  uriil.  A  siri)fl''  drop  nf  the 
silver  solution  will  precipitate  the  chlorine  of  the  silver  chloridi-  in  U 
thick  while  hinip.  which  fulls  ti>  llie  Imtlom  of  the  test-tube,  provided 
the  amount  present  is  normnl.  If,  on  the  other  huml,  the  qiimitity 
is  dimirii^tlied,  a  whili?  elondine^s  is  produeed  which  renders  the  whole 
solution  opaque.  It  no  preripit;(lioii  or  diHiiliness  oceurs,  the  clili)ride.-< 
an-  absent. 

Sulphates. —The  daily  exrTctiiin  of  sulphuric  iicid  i^  about  '1\  );rain!i, 
ehiefly  in  the  form  of  sodium  and  potassium  salts — inorganic  sulphates. 
The  orgnnic  or  i-nnjugnte  .-iiiipliiales  are  in  combinations  with  phenol, 
cr<'sol.  indoxyl.  skatoxyi.  ete.  The  reliitioii  of  the  first  to  tin;  swond 
form  !!<  as  ten  is  to  oiw.  An  increase  in  the  total  sulphates  is  seen  in 
the  eoursc  of  acute  febrile  diseast-s.  in  h-nkeiiiiii  tmd  in  diabetes  mellitu3. 
In  ehronie  nephritis  iind  dnrin^  convaleseence  from  acute  fevers  the 
output  is  decreased.  ,\ori-oxiili/ed  sulphur  bodies  (iicntral  sulphur). 
representing  about  10  to  2<l  [ht  cent,  of  the  total  sulphur  elrniinated, 
lire  of  little  ehniciil  iniporlanee. 

Test  jw  Inorganic  Siili'hfitcn. — To  III  e.c.  of  urine  ucitluluted  with 
a  few  dn>|is  of  hydroelilnric  acid,  5  c.c.  of  a  10  jier  cent,  barium  chloride 
solution  arc  added.  If  the  nurnnd  siniount  of  sulphates  is  present, 
an  npiKpie  milkine.ss  develop>;  if  the  pri'cijutate  is  thick  and  creamy, 
the  sulphates  are  in  excTSs;  if  the  specimen  merely  Ijetwtues  opalescent, 
they  are  diminished. 

An  increase  in  the  [K*rcetilnge  of  r'lHijn^ute  sulphates  indieiitP.S  reten- 
tion of  the  intestinal  contents. 

Oxalic  Acid.  -Norinallv  lliere  is  eliminated  ahont  HI  iiiRm.  of  oxalic 
acid  in  the  twenty-four  hours.  Allliou);h  an  increase  Iei  the  iimouiit 
excreted  is  present  in  niistri}-iiitesiinal  di.stnrbanees,  in  diabetes  and 
in  jaundice,  the  clinical  iniportjiuce  of  many  calcium  oxalate  eryst.ils 
lies  in  the  possibliiy  of  their  furminj;  calculi  in  some  portion  of  the 
urinary  tract. 

Dric  Acid. — The  normal  elimination  of  uric  acid  is  between  II, J  .Miid 
l.S  grams  in  twenl\-four  hours,  deperalin^'  111  upon  the  iliet,  as  uric 
acid  is  an  end  product  of  the  metabolism  of  invested  nucleins  and  purin 
bases  (exogenous  uriiaeiil  I.  and  I 'J)  iijion  Its  forniat  ion  from  the  nucleins 
of  the  nuclei  of  the  body  cells  leiidouenons  nric  arid). 

The  eliniinnlion  of  uric  acid  is  incrcused  in  leukemia,  in  the  aclite 
febrile  conditions  that  are  associated  with  a  lenkoe\ tosis.  just  before 
and  immediately  after  the  fall  tif  the  temperature  if  it  is  by  crisis  or 
rapid  lysis.  Iti  (jont  ilurin;;  aiid  fctr  a  short  time  after  an  acute  exacerba- 
tion, in  acute  articular  rhciunntism.  and  in  acute  yellow  aIro|ih\  of 
the  liver.  IVereaserl  elimination  occurs  in  diat)etes.  anemia,  chlorosis, 
chronic  nephritis,  lead  poisoning  and  jiout  between  the  exacerbaiinns. 

X&nthin  Bases.  -The  purin  bnses.  which  arc  with  uric  acid  the  end 
products  of  digestion  of  inicleiiis  (the  purin  IxKlies),  inelude  xanthin. 
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li,V|ic>viiii(liin,  iiclcroxniithiii.  piiruxtinthiti.  ^anin,  and  aiimtn.  Is 
Kt'iirriil,  vHriiilii'iiH  in  fltmitiiitinii  i>r  tli<-^  bases  rurrrspotxl  to  die 
\  itrii((iiirin  in  ctiiiiintitioii  of  iinr  ncid. 

OratUn  and  Craatlnln.  An  iixTenNn]  r-linii  nation  of  thcr*-  bodies  b 
i*liMT\i->l  ill  lu'ult'  ffbrilc  (^ttiiiiitiuiis,  u  <lc(Ti-a^  in  chrDntc  or  wastiog 
iliiM*nM>a,  Htiil  ill  (Ik-  ti>iivalesc<em-e  from  artite  febrile  conditions.  Tlief 
priilitiMy  n-jm-M-iil  llu-  i-ml  itrndin'ts  of  kntiibulisin  of  tnusolr  tissne. 
mill  ii>iiHiMl  tif  hIkkiI  1..')  |HT  vTiit.  of  the  tntat  nitrogen  elitninated 
HirmiKli  iIk-  kiiliii'V.H. 

Th»  PhwphalM.  -'\'\\v  ilaJI}'  otiinination  of  phosphoric  acid  whicib 
Jh  niiiiliiiitil  M  ilh  MHlium.  jHitasHiuin.  ainiiutiiiijin,  calcium,  and  latfjiif 
alliiii  iitll^  tit  form  pluMpliati's  witli  thrse  liases,  varies  bctwrrn  2  and 
!l  tiriihiK.  iticnitsiiiK  villi  uniituil  ami  dcscKa^ng  with  vegriaUe 
•lii'l,  All  iiu'n'H.M-<t  fliiiiiiinlion  (Kvtir»  in  dialfrtcs,  leukemia,  h>'sttrrta, 
mill  liviiu>rrhHKi<-  purpura,  whik'  ilin-rcflM-d  elimination  b  found  in  tbe 
liiiil'oc  itf  ni-)itt-  iiifKiium  ilisni:<es  and  In  din>iiic  or  uiu'ting  diaeasrs. 
All  ii|i)>«n-iit  imri'ii^c  in  tin-  plM»spbates  is  itsually  dm-  to  increased 
illktitiiiil,\  I'f  llie  uriiM-  «hifli  i-aiisc^  the  precijiitation  (A  the  phosphates 
t<(  (lie  alkiiliiH'  iNirtlts  and  i>f  :inimoiiium-masnrsiuui  phosphates.  A 
iiiliiiilllnti\r  cliiiiMtioit  ikf  iht-  ptHurphorio  acid  of  such  urines  will 
nliitw  Mi>  itii-rvMsf  in  the  t«>tiil  Hniouiit  eliminated. 

AiiiNHWiia.  AlwHH  0.7  KRini  of  anmitviiiiim.  ivprpsenting  approxi- 
IiimI<-I.<  I ''  )H^  will.  itf  ttif  total  iiitnt^rn,  is  eliminaU-d  in  twcntv-four 
Itour-i-  All  iiii-n>M.'<ttt  rliuiinalion  tH'curs  in  conditions  c^  acidosis  <.dia> 
tM'lt«i.  ^iHrvalimi.  |>crnit-iiHiNMi»nliii|Ei>f  pn^mtDC\'),  in  those  <.'Oi»ditioos 
thai  »n-  ttv-^iH-iatixt  with  il^aent  ivudatioo  (adMUKvd  cardiac  or 
puliiioiiJir^  iliM-a^'^.  Mild  in  M-^t-re  dt-«tL»r  of  the  liver  parenciiyiiM 
\miil*-  \clh'»  airtiilyi.  |»h*iispln'rus-p»>i«>ninir'. 

Ttw  AH-uuilaa-  tji  \iiT^n\»  Tests  rvv.  StRni  .Xlbi-mix. — Serum 
iilbiiMiiii  I*  *'f  t>tiiuiiii  (HVurfviKV  but  caniH>t  e\-ef  bf  ktolwd  upoD  as 
It  iH'riiwI  o'uMUiH-nt  tif  \h.v  nrtite.  ^thi<Ui;fa  its  preseooF  by  no  means 
llMluiitt^-t  <liM-ct>v  i'f  iht-  ki>)o<*> .  Whtlv  it  is  tbeocuiaai>~  form  of  »j>"inii*T 
)vvM>><t  <•>  ttu-  iiniK-.  t>tiM-r  i<r\>(i:iu>.  as  svrum  iclobdfai.  ntideo-albmiun. 
)ti->li-i).  Mtl<MiiM<M-,  iH'ittvJtNH-s  (v»tirtn.  Kbrtn.  and  abo  hcmoftlobm, 
lilt-  K>ilii*l  at  tmM->.  t'hi.'  Krst  t^ts  for  t<nlinary  attKunin  (serum 
tdbiiitiiir  ttv  loi^lin^  with  tlie»dv(titi'u  itf  niiric  or  acetic  actd; uvalyiug 
t>*til  ixiiu'-t'^^lwilh  iiPit'C  McUvr'stvM  aiKJ  thg  pmliiiuiiiii  lnim,j»iiiilt 
Uvt"  iifl'vr  t\'->'ts  l>4>('  btvu  .h-tisvU.  f.  1^..  (wiric  aad,ttitUBfl«crtic; 
Is'la-csK-utcfvutic  ti^lhd'.  *lc .  but  f>T  onhnar?  eGnirml  woefc  tbe  prp- 
s  >ti|itl,\  iiii-tithHHit  h'st^  arv  sullK-i*nitl>'  defiiratc  and  mmoctfcf. 
^TMiii  (Iflviliti  rc>(<t>nil-'  to  all  ihf  f\<U<.'«iu  tr>rs  kr  sen^aftwi^L 
III  .iiirtn-Kiutum  <-■•  Mvt  d)fK<.-uJt.  but  u>uall%  ^maixeeaKf- 

iiiu  ..,^  ,H,i'  N<n-<>-   |W  T-^      V  ttf>i<:-jW  E>  liJkd  tw»-tfc*«b  fidi  af 
litli'rt\l  »niK-*M..)  lln-ui't-cc third  r>>tl>rdiS.>(r-uctii>,4iMitlteaafe*« 
i^  vv*<\\'«<tmtv>l  'iitni'dL'tii4n'»l»i*i'vf.   .Vi;  .u'bumu pnit-Bt will b«i 
t«iU\l  411J  dptvar  a.*  j  »bit\*  A'uJ.  wotra^ftnit  ^nwofiy  wi*i  the 
iiittviltvj  iinii^  Nriiv4Ct<  >t     The  eocirv  amuuDt  «if  urinv  la  tfaa  1 
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may  also  be  boiled  «nil  ncidulntwl  and  then  compared  with  a  cniitml 
sperimen  of  untreated  urine.  When  there  ia  only  a  faint  trace  present 
it  will  be  ovcrliioki-d  imless  the  mbe  ljf  exaniiiieil  against  a  dark  surface 
in  such  a  way  that  the  daylinht  falls  upon  it  from  ivbove.  in  front,  mid 
preferably  a  little  to  one  side.  Serum  globulin  is  also  precipitated  by 
this  test.  The  presence  of  serum  globulin  in  no  way  interferes  with 
tlie  test  for  serum  albumin. 

If  the  urine  is  opatfue  from  amorphous  unites.  It  is  unnecessary  to 
filter  them  out;  heal  much  lielow  hoilinj;  will  dissolve  them,  the  preeipi- 
tHtion  of  albumin  occurring  later  at  u  higlicr  temperature. 

If  the  urine  is  alkaline  or  faintly  acid,  phosphates  will  produce  u 
cloud  upon  heiilirig  llie  urine;  but.  thi-y  itre  instantly  disrobed  upon 
the  addition  of  a  few  drops  "'f  nitric  or  acetic  acid.  Concentrated  urines 
should  be  diluted  one-half. 

Boiling  and  Aeiiu:  Aeiil  Ttstn. — This  is  preferred  bj-  uiau^  to  the 
preceding  test.  It  is  performed  in  a  similar  manner,  except  that  a  few 
drops  of  2;)  per  cent,  acetic  acid  are  added  before  boiling  and  again 
added  after  the  boiling. 

The  \ilric  Acid  { Hellcr'n)  Tr.it. — This  is  very  simple  and  accurate 
in  its  results.  Cold  nitric  acid  is  poured  into  u  test-tube  to  the  depth 
of  iibout  an  inch.  The  tube  is  then  inclined  to  an  angle  of  about  45 
degrees  and  urine  allowed  to  flow  gently  down  upon  the  acid  by  trickling 
along  the  side  of  ihe  tube  from  a  pi|»-rte  or  glass  tube.  At  the  point 
of  contact  of  the  acid  and  lU'ine  a  white,  coagulated  ?,oiie  will  form 
in  the  pre.-;ence  of  alhunun. 

A  cloud  of  urates  is  sometimes  produced  and  obscures  the  test. 
This  cloud  does  not,  however,  begin  at  the  point  of  contact  and  extend 
upward  but  at  the  upjicr  level  i>(  the  urine  iinti  e\lei)d>  ilovviiwanl,  and 
is  dissipated  by  heat. 

Patients  who  are  taking  eopabia  or  cubebs  pass  a  urine  which 
gives  a  white  zone  at  the  point  of  contact  with  cold  nitric  acid, 
but  heat  diminishes  the  opacity,  ami  the  precipitate  is  soluble  in 
alcohol. 

In  concenfrateil  urines  a  secondary  ring  due  to  uric  add  may  form 
above  the  junction.  It  is  soluble  on  gently  heating,  and  does  not  form 
when  the  urine  lias  been  diluted.  In  highly  concentrated  urine  a 
precipitate  of  urea  iiltratc  may  full,  distinguished  by  its  crystalline 
nature. 

In  highly  colored  urines  the  urinary  pij;ments  form  a  colored  ring 
at  the  plane  of  contact,  and  in  bilious  urines  the  play  of  colors,  as  in 
Gmelin-Heintz's  test  for  bile,  is  swri. 

The  urine  of  patients  taking  alkaline  Iodides  gives  a  dense  brown 
ping  of  iodine,  distingiii'^heil  by  jidding  a  few  cubic  centimeters  of 
chloroform  and  mixing.    A  voilet  tinge  is  Imparted  to  the  lifpiid. 

Alhumoses  are  jirccipiiated  (as  well  as  all  forms  of  albumin),  dls- 
tinguishetl   by   partial   or   complete  disappeanince  ui)on   heating,   to 
reappear  upon  cooling. 
26 
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This  estimation,  as  already  stated,  is  not  absolutely  accnriite.  Ncver- 
tlieless,  if  used  systfinatiraljy,  acni  always  in  tlie  same  way,  rflati\'e 
values  may  be  obtained,  and  these  are  the  most  important  in  watchinit 
the  pmgress  cf  a  rase,  as  tliey  give  positive  informutifin  regardiug  an 
increase  or  diminution  of  the  amount  of  albumin  in  the  urine.  It 
scarcely  need  be  sai<l  that  the  urine  tested  must  be  a  portion  of  the 
whole  twentj-four  hours'  urine. 

A  solution  of  phospbotungstie  add,  L.'i  grams;  hyilroehlorlc  acid, 
5  C.C.;  and  ethyl  alcohol,  95  c.c.,  is  also  employed  in  a  similar  niamier. 
and  it  has  the  added  advantages  that  the  urine  requires  lU)  dilution 
and  the  readings  are  uninflnenced  !>y  tlu'  tcm|)eraIuro. 

Albuminuria, — Albuminuria  is  not  indicative  of  disease  of  any  one 
organ  nor  does  it  point  to  any  general  pathislogieu!  eondition.    It  occurs: 

1.  In  diseases  of  the  kidney:  us  acute  and  chronic  Bright's  disease. 
nmyloitl  disease,  tuberculosis,  cancer,  abscess,  and  olistruction  of  the 
renal  arteries  or  veins. 

2.  In  disturbances  of  the  circulation:  diseases  of  the  heart  and 
chronic  pulmonary  diseases,  as  emi>hysemii;  iu  loeid  circulatory 
obstruction  as  pregrmncy  and  abdominal  tumors;  in  passive  conges- 
tion due  to  great  weakness  and  in  Graves'  ilisease. 

.'1.  In  febrile  and  inllammatory  diseases :  as  in  the  eruptive  and  infec- 
tious fevers,  in  rheumatism,  diphtheria,  pneumonia,  anri  gout. 

4.  In  blood  diseases:  puri)ura.  leukemia,  scurvy,  and  anemia. 

5,  From  the  poisonous  action  of  drugs:  lead,  turpentine,  and  after 
inhalations  of  ether  and  chloroform. 

It.  In  nervous  disorders:  c()ncussion  of  (be  brain  and  cerebral 
hemorrhage,  epilepsy,  tetanus,  and  delirium  tremens. 

7.  In  any  condition  obstructing  the  outflow  of  urine:  calculus,  timior. 

S.  In  local  extrarenal  affections:  pyelitis,  cystitis,  urethritis,  and 
vaginitis,  depending  upon  the  presence  of  pus  or  blood  in  the  urine 
{spurious  or  accidental  albumin), 

9.  As  a  functional  ilistiirbaiice:  in  young  persons,  particularly  of  the 
male  sex,  after  exercise,  a  special  diet,  or  a  cohl  bath.  Albumin  amy 
be  found  after  rising  in  tlie  morning,  or  early  after  dinner,  or  toward 
evening.  On  acei)unt  of  its  occurring  oilIv  nt  certain  times  it  has  been 
called  "cyclical"  or  "intermittent;"  and  because  there  is  no  evident 
disease  present  it  is  occasionally  s|token  of  us  "physiiiiogrca!"  albu- 
minuria; ami  because  of  its  ai>pearing  after  the  patient  has  been 
on  his  feet  ami  disajtpcnring  when  in  bed,  it  is  called  "iiostural"  or 
"orthostatic"  albuminuria.  Other  self-explanatory  synonyms  arc 
"dietetic"  or  "digestive"  an<l  "ailoicseent  aibumirniria." 

It  is  e<mceded  that  there  may  be  albuminuria  of  renal  origin  without 
renal  disease,  but  the  diagnosis  must  be  b\  exclusion,  and  can  be  reached 
safely  only  after  extendiii  observntion.  The  tnost  important  elements 
in  the  diagnosis  are:  the  age  of  tlie  patieur.  unimpaired  general  health. 
a  specific  gra\ity  of  the  urine  nurnud  or  above  normal,  the  fact  that 
the  albuminuria  is  influence<l  by  diet  ami  exercise,  and  that  it  tends 
to  disa|ii»ear   under  suitable  regimen.     The  prognosis  is  favorable. 
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red  cells  in  the  urine  in  small  quantities  is  usually  noted  u|Min 
aicroscopic  t-xiLiuiiiHtiun  of  thi-  cfiitrifiigHtfil  stiiliiuent.  Failure  to 
them  in  a  niicroscupic  exiimination  of  a  fresh  urine  discolored 
by  blooil-coloriiij;  mutter  or  showing  ihi;  presence  of  hemoglobin  by 
chemical  tests,  makes  the  diagnosis  of  hemoglobinuria. 

Hlood  occurs  in  tin:  urine  from  (I )  iliseases  of  the  kidney  and  nrinary 
passages,  among  which  arc  Bright 's  disease,  acute  congestion  of  the 
kiiliiey,  rcmd  i-ah-nliis,  cuncer,  tulicreulosis;  from  ureteritis,  cystitis, 
uri'thritis,  and  injuries;  |2)  from  ycncntl  discuses,  such  us  the  erup- 
tive and  intermittent  fevers,  aeurvy,  piirjMira,  hemophilia,  leuko- 
cythemia,  and  cholera:  (-1)  from  adjacent  organ^i,  as  i[i  irienslrnation 
and  hemorrhage  from  the  ntenis;  (4)  from  the  toxic  action  of  drugs — 
cautbarides,  turpentine,  and  other  violent  irritants  i)f  llie  kidney;  (5) 
vicariously — occasionally  menstruation  fails  to  occur  and  hematuria 
replaces  it. 

Hemoglobio.  d  Icmoglohjn,  while  present  whenever  there  is  hematuria, 
may  appear  indipendeiilly  in  the  urine  in  any  condition  causing  exten- 
sive bemolysi.s  (toxic  hcmoglol)inuriaj.  It  may  appear  witliout  cause 
in  distinct  paroxysms,  or  it  may  be  the  manifestation  of  an  epidemic 
infectious  disease  of  the  newborn.  Tuxk  ki-mufikihiiiuriu  is  found  in 
grave  infectious  diseases,  such  as  yellow  fever,  scarlet  fever,  typhoid 
fever,  syphilis,  etc. ;  as  the  result  of  toxic  action  of  drugs,  sncii  as  carbolic 
acid;  after  extensive  burn?;  and  as  u  result  of  injections  nf  the  blood 
serum  of  one  species  of  animal  into  a  different  species.  Craig  believes 
the  hemoglobinuria  that  has  been  variously  attributed  to  a  malarial 
toxemia  or  to  the  action  of  quinine  is  a  rliseiise  .fii  iji'tirns. 

VaToxynnml  Ileiniiglubiniinn. — This  is  most  fret|uent  in  adults;  it 
may  be  exciteil  by  a  eold  balJi  or  e.xposnre  to  cold,  or  by  e\errioTi.  It 
is  sometimes  assocnated  with  Hayiiaud's  disease.  The  attacks  come 
on  suildenly,  of(«-n  preeeilinl  by  cliilla.  Sometimes  fever  accompanies 
the  iliseasc.  Pain  in  the  loins  is  sonictimcs  severe.  Ttie  puro.xysm 
may  la.st  a  day  or  two,  or  two  or  three  paroxysms  may  occur  in  the 
course  of  twenty-four  hours. 

Epidemic  Hemoglnhinuria. — Tlii."*  disease  develops  most  frequently 
in  the  tliinl  or  fourth  day  of  life,  ami  nniy  attack  many  children  in 
a  maternity  hospital.  Ii  is  characttri/ed  l)y  hcmoglobiiniria,  vomiting, 
purging,  fever,  ami  jaundice,  going  on  to  rapid  collapse  and  death  in  a 
short  time. 

Text  for  lleviogliiliin. —.\i]i\  e\ees.s  of  sodium  hydrate  to  a  small  por- 
tion of  urine  an<l  sediment.  Boil.  On  cooling  a  red  preci|)itate  a])pears, 
consisting  of  phosphates  and  adhering  blood  pigment.  Its  presence 
CJin  be  definitely  determined  with  the  spectroscope. 

Pas,— Pus  is  found  in  the  urine  whenever  there  is  suppuration  or  a 
catarrhal  condition  of  the  geni to-urinary  tract.  Hence  it  occurs  in 
abscess  of  the  kidney,  pyonephrosis,  pyelitis,  tuberculosis,  cystitis, 
gonorrhea,  leueorrhea,  etc.  ll  is  relatively  common  in  women,  from  a 
catarrhal  condition  of  the  vulva  and  vaginal  mucous  membrane,  and 


4S)6  OBNERAt.  niAGNOSlS 


is  tlicrefore  of  less  signiRnince  Hiiiii  in  men.  I'ririi*  contniniiig  iuik-Ii 
piis  is  slightly  iilbiimiriiMB;  but  frequently  pus  cells  are  found  in  urine 
which  gives  im  rem/fion  fur  allmniin. 

Sugar  (Glucose) .—^Sugar.  though  present  in  normal  urines  in  minute 
nmouiits,  cannot  he  ihtcctcii  hy  tlic  onlinary  rhcmical  tests.  A  per- 
sistent glycosuria  as  determined  by  the  ordinary  tests  is  found  in 
diabetes  meltitus  and  in  cerebral  lesions  involving  the  llcx>r  of  the 
fourth  ventricle. 

A  transitory'  glycosuria  nia,\'  occur  in  the  course  of  cerebral  affections, 
acute  febrile  discuses,  (iraves'  disease,  general  paresis,  acute  pancreatitis 
and  certain  disorders  of  the  pituitary  liody,  and  after  ingestion  of  phlo- 
ridzin,  or  certain  poisons,  as  chloral  li\drate,  alcohol,  and  morphine. 

A  transitory  "digestive  glycosuria"  occurring  after  the  ingestion  of 
large  jiuiomits  of  ^ugiir  (KHI  g^am^  of  glucose)  lias  been  observed  in 
a  certain  percentage  of  patients  suffering  from  diseases  of  the  liver. 
Graves'  di.sease,  general  iian-sis,  acute  febrile  alfections,  hyperpitui tar- 
ism,  alcoholism,  psoriasis,  and  in  pregnancy. 

Ttst  fur  Suf/iir. — Ffbliiii/'n  Tt\il. — 'I'lvo  sohitiouit  are  made  up:  (A) 
34,<i4  grains  of  crystallized  cupric  siilphutc,  drssolveil  in  'itKI  c.c.  of  dis- 
tilled water;  (B)  1";^  grams  of  sodium  and  potassium  tartrate  (Rochelle 
salt)  and  tA\  grams  of  soilinrri  hydrnte,  dissolved  in  ')(H)  c.c.  of  distilled 
water,  1  c.c.  of  equal  jiart-s  of  tliese  two  solutions  is  reduced  by  ().(Kt5 
grains  of  sugar.  When  ready  to  test  the  urine,  equal  parts  of  the  two 
solutions  are  placed  in  a  test-tube  and  diluted  with  four  times  the 
volume  of  water.  The  solution  is  boiled  and  u  .small  ipiantity  of  urine 
added.  The  solution  is  again  heated— not  boiled,  however— and  if 
sugar  is  present  ii  yellcmi^ih-cirangc  prefi]tit;ite  <]f  copper  hydroxide 
or  of  red  cupric  oxide  forms.  If  negative,  repeated  small  portions  of 
urine  may  be  adde<l  to  the  .-(ohitioii  until  an  amount  of  urine  equiva- 
lent to  the  volume  of  copper  solution  has  been  added.  Alisenee  of 
precipitate  when  this  niucli  urine  lia.s  been  tested  .iIkjWs  absence  of 
sugar. 

Certain  precautions  arc  iicce.ssur\    in  the  ajiplication  of  this  test; 

(1)  any  albumin  present   must   he  removed  \>v  boiling  and  filtration; 

(2)  boiling  the  reagent  first  in  a  le.«t-Iube  is  a  test  of  its  stability;  if  u 
precipitate  oiTur.s.  ihc  solution  is  iiiihl  for  use;  {'■'•)  when  tlie  earthy 
pli'isplialcs  areabuiiii.'irit.  it  is  well  to  get  riil  of  them  by  adding  a  small 
quunliiy  of  sodium  liydruxitle  and  iilteriiig  before  api>lying  the  sugar 
test;  (4)  reduction  of  copper  may  occur  from  the  presence  of  uric 
acid,  creatinin,  nucleo-albinnin.  bile  [ligniciit.  alkajjton  bodies,  lactose, 
OP  after  llie  ingestion  of  siiipliuric  acid,  ddoral,  or  Miljihonal;  this 
reduction  can  usually  be  obviated  by  not  boiling  the  solution,  merely 
heating  it  almo>t  to  the  boiling  point;  t-JJ  a  greenish  discoloration 
and  turbirlity  of  the  solution  after  standing  for  a  time  is  not  duK  to 
sugar  liut  is  probably  the  reaiilt  of  otieof  the  above  reducing  substances. 

The  Fenin-nl'ilioii  Teil. — This  is  based  upon  the  fact  thai  sugar 
upon  fermentation  with  yeast  breaks  up  into  alcohol  and  carbon  dioxide. 
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It  is  both  a  reliable  and  a  very  delicate  test  for  sugiir.  A  piece  of  yeast 
cake  the  size  of  a  pea  is  adde<i  to  a  fcrmtTitation-tube  full  nf  urine 
without  air  bubbles  at  the  top.  If  su^ar  is  present  hubbies  of  carbon 
dioxide  collect  at  the  upper  part  of  the  closed  tube  after  standing 
twenty-four  hours  in  a  temperature  of  about  37°  C.  At  the  saiae  time 
it  is  best  to  make  two  conlro!  tubes,  one  containing  the  urine  without 
yeast,  and  the  other  normal  urine  with  yeast. 
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The  Plu-iujlhfiirnziii  Test  fV.  -laksdi's  Methoiil.— About  O..')  gram 
of  phenylbydniitiii  )iy<ir(u'iil<irii!i-  iiiul  about  1  frmui  of  siidiiiru  uccIiLtc 
arc  added  to  lU  cc.  of  urine  in  a  test-tube.  The  tulie  is  kept  for  fifteen 
to  twenty  minutes  in  boiliiij;  waier  and  then  i)Ut  in  a  vessel  of  cold 
water.  When  a  hirije  amount  of  suirar  i>  [ircsent.  a  deposit  of  yellow 
needle-like  crystals  is  visible  to  the  naked  eye:  but  wlieii  only  a  small 
amount  is  present,  the  seilimenl.  nui.st  be  exfriuiued  under  the  micro- 
scope. The  crystals  appear  singly,  or  in  sheaves  and  fine  radii.  Yellow 
plates  and  brown  balls  do  not  indicate  ^.upir. 

Nylajider'a  Test.— 2  fcrams  of  bisnuith  subnilrate,  4  grams  of 
rtuchelle  salt,  and  10  yntrns  nf  sodiiiui  h\ilrute  are  added  to  !l(l  cc, 
of  water,  the  whole  is  then  boiled,  liltererl  and  kept  for  fulure  use 
in  a  dark  bottle.  Tn  test  for  sugar,  remove  any  albumin  present  in 
the  urine  by  boiling  ami  fillcriiig.  Add  lo  10  c.c,  of  the  iiltered  urine 
1  c.c.  of  tJie  reagent  and  -.lowly  boil.  In  the  presence  of  sugar  the 
fluid  becomes  dark  browu  and  finally  black  in  color.    A  brown  coloration 
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Glrcoronic  add.  derived  from  gliiL-osc,  occurs  iu  urine  after  the 
admi^i:^t^atil)Il  of  chltiral.  butyl-rhoral.  iiitro benzol,  camphor,  cunirc, 
nior)>hine,  chlnroffirm,  fusel  oil;  it  rdlmrs  l-'eliling's  solution,  is  dextrt)- 
rotatory,  and  does  not  ferment, 

^-oxybutyrtc  &cld  occurs  iu  severe  diabetic  cases,  usually  in  association 
with  diacetic  acid  and  acetone;  it  has  strong  IcvoroUitory  iiction. 
and  may  interfere  with  the  polariscope  test.  If  a  urine  Is  strongly 
levorotatory  after  fermentation,  this  substance  ia  jirobobly  present. 

Acetone. ^An  excess  of  acetone  may  be  eliminated  in  the  following 
disorders:  ll)  diabetes;  (2)  in  cancer  of  the  stiinmeh,  iiidepeiident  of 
starvation;  {'i)  in  starvation ;  (4)  In  certain  psychoses;  (a)  in  |3ernicious 
vomiting  of  pregnancy;  (ij)  In  derjuigeiucuts  of  liigestion;  {!)  in  cnn- 
tinued  fevers:  i^}  after  chlorofunn  riareosis;  (!))  acute  phosphorus  poison- 
ing. In  diabetes,  acctiine  Indicates  a  severe  iicidosis.  Lkhrn's  test  for 
acetone  is  as  follows:  to  several  cubic  eentlnieters  of  distilled  urine  a  few 
drops  of  iodo-potaasic  iodide  (Lugul's  solution)  and  sodium  hydroxide 
lire  uddeil;  if  acetone  is  In  excess,  precipitation  of  iodoform  takes  place, 
which  may  be  rccopnixed  by  its  ofior  upon  warming  the  solution  or  by 
microscopic  examination  when  the  ioiloforai  crystals  will  be  seen. 

LegaVs  Test. — A  few  drops  of  concentrated  watery  sodium  nltro- 
pruKside  is  added  lo  the  urine,  wliich  is  rendered  iilkuliTie  with  sodium 
hydrate.  In  the  presence  of  acetone  the  red  color  changes  to  violet 
and  finally  to  deep  purple. 

Diacetic  Acid. — This  is  found  in  the  urine  in  diabetes,  in  fevers,  and 
in  the  other  conditions  in  which  iicetone  i^  frunid.  Its  significance  is 
practically  the  same,  hut  to  a  greater  degree.  It  is  common  with  chil- 
dren in  fever.  It  is  of  grave  sigiiificnnce  in  the  urine  of  adults.  Coma 
usually  follows  its  occurrence  in  the  urine  'luring  fevers,  and  diabetes. 
Test:  a  concentrated  solution  of  ferric  chloride  is  cautiously  added  to  the 
urine;  If  a  precipitate  is  formed  it  should  be  removed  by  filtration  and 
more  chloride  added  to  the  filtrate.  If  diacetic  acid  be  present,  the 
liquid  will  become  claret  red  in  colcir. 

Other  acids  occur  pathologically  in  the  urine,  such  as  lactic  acid,  which 
is  present  in  phosphorus  poLsoning.  nmi  ncnte  ,\'elkiw  atrojihy,  as  are 
tt/nmiu,  tfwiti.  and  giycncol  (amino  acids).  \'iilafili-  fall)/  acids  are  found 
to  \ie  increased  in  suppurative  ami  hemorrhagic  conditioius  within  the 
biidy. 

Urinary  Pigments. —The  nornuil  color  of  the  urine  is  due  to  the 
presence  of  nrochronie.  Very  slight  variations  iu  the  urine  may  ciiuse 
the  appearance  of  uroerythnn,  the  pigment  which  gives  the  reddish 
pink  color  to  the  urate  sefliments.  The  chroniogen  indican  is  nor- 
mally present  in  small  amounts  and  is  of  clinical  interest  because  of 
the  marked  increase  in  it.-"  formatinn  iu  certain  jKirliological  conditions. 
Abnormal  pigments  of  clinical  importance  Include  the  bile  pigments, 
blood  pigments,  melanin,  and  alkaplon  bodies.  The  urine  may  also 
be  discolored  by  the  action  of  certain  drugs.  Thus  after  the  ingestion 
of  indigo  or  tnethyk-nc  blue  the  urine  becomes  blue  in  color.    Santonin, 
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rhulwrb.  nml  senna  give  a  bright  yellow  polor  to  the  iiriiK-.  which  in  the 
prcsciKT  (if  iiii  iilkuline  bccwmes  ml.  Curbolic  Hcid  and  salicylic  acid 
miiy  tni|mrt  a  brownish  thit  to  the  urine. 

Indicw. — This  substariot-  is  ik-t<.-ct(il  by  scvcnil  mcthocU.  Jaffr's 
tf«t:  equal  voliuncs  of  (■oiiL-«rat rated  hydrochloric  acid  and  urine  are 
tnixpd.  By  means  of  a  glass  pii)etlc  a  strong  solution  of  sodium  hydro- 
chlorite  is  dropped  into  the  fluid.  The  mixture  i-s  well  shakt^'U  with 
severul  luiiie  eiMitinieiers  of  ehhiroforni.  .\t\  imligo-blue  color  is  pnv 
diieeil  in  the  eldoroforni  if  iiidicim  Ik-  present.  The  hyjHK-hloritc  must 
not  be  additl  in  excess. 

Obermeyer'a  Teat,— 2  gnis.  of  pure  ferric  chloride  arc  dissolved  io 
1000  c.c.  uf  oiincentratod  hyilroclilorio  aeid;  ij  e.c.  of  this  rt-Hgent  are 
added  to  an  eigimt  lunount  uf  urine  and  a  suiall  amount  of  ehloroforiu 
added-  The  wlinle  is  then  well  shjiken.  Xormally  the  chkiroform  is 
faintly  bhie  or  eolorless.  An  intTeused  (luuntit.v  of  indican  is  shown  by 
a  dark  blue  ei)h>r.  Indiean  is  increased  by  meat  diet;  an  incrcitse 
wliieh  under  other  rireurn>taiiei-^  is  pattiohigical.  Its  presence  in 
healtli  is  a  sign  i>l' iutistlnal  putrefaetion.  1 1  may  aeeompany  deeomiKisi- 
tiiin  i)f  idbninin  in  eitvities.  It  i."  present  in  empyema  and  in  puerperal 
peritonitis,  Indiran  is  iuereased  in  aeute  diarrhea  and  in  intestinnl 
tuliennliwis.  V.  Jaksch  states  tlnit  hirgc  (pmntities  of  indiean  in 
the  urine  iinpl\  ihiit  jilniridant  iilbuniinims  putrefaction  or  putrid 
supjinraliini  is  in  progres;;  in  the  imdy.  It  nnisl  nut  be  forgotten  that 
iridteanuria  will  ol'teM  arise  in  eonstipiitinn  in  association  with  disease 
elsewhere,  as  in  hyjKTelilorhyilria. 

Itii.i-;  I'H;Mi:xT-s.--Bilirnbin  occurs  in  freshly  passed  urine  in  cases  of 
jaiuiilice  ((/.  iM.  niUviriHn,  biliprasin  mikI  bilifuscin,  oxidation  products 
of  bilirubin,  luuy  lie  I'liuiid  in  icteric  uriiics  that  have  stood  for  some 
time.    The  fiilhiwing  tests  for  bile  pigments  may  be  employefl: 

(Imi-Un's  Ti'sl.—k  small  quantity  of  nitric  acid  which  has  been 
exposed  1"  the  air,  is  put  in  a  leht-tiibe  and  tlien  gently  overlaid  with 
urine.  If  bile  piiirtieiH  is  pre.-M'Ut.  a  series  of  ciilnrs  appear  at  the  junction 
of  the  l\\o  lluida  green,  blue,  vinlcl,  and  \clh.w.  The  green  color 
is  ino.st  typical. 

Il'ineiilmrh'x  Miulifiviitii'ii.  About  li(HI  c.c.  of  urine  are  allowed  to 
lli.w  through  pure  Hliile  filter  pajier,  and  then  Ji  drop  of  nitric  acid  is 
phued  upiwi  llic  paper  saturated  wttli  the  urine.  Tlie  colors  appear  as 
bebjfc  described. 

Smlfk's  Ie«t.~o  CO.  of  urine  in  «  lesi-tnbe  is  o\erlayed  with  2  c.c. 
of  a. solution  of  tincture  of  iniline. one  part;  alcoiiol,  nine  parts.  At  the 
point  of  eonlael  a  tirilliaiit  green  ring  is  seen  if  bilirubin  is  present. 

The  tests  for  liile  mids,  usually  foniid  in  the  urine  whenever  bile  pig- 
ments are  present  are  either  too  (.-laborale  or  too  unsalisfaciory  for 
clinical  use. 

PATnoMxiHAL  ritnniux— DilTon-ntiated  from  urochronie  (normal 
urobilinj  by  the  spcetniseopc.  this  pigment  is  usually  found  in  febrile 
urines  aial  in  the  urine  of  hepatic  cirrhosis.    Less  trwpieut  is  its  occur- 
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rviin;  in  the  urine  uf  pernicious  uncniJii.  oiircinonm,  scurvy,  licinophilia, 
cerebral  hemorrhage,  chronic  niaUria,  Addi»on'ii  iJisease,  and  secondary 
sypfiilis. 

Scklemnger'a  Text. — 11)  c.c.  of  1  per  cent,  soliltinii  of  zinc  acetate  in 
nbsoliite  ulculiol  ure  uildoiJ  to  iin  etjiiiii  ntnoiinl  uf  urine,  well  shaken 
and  filtered.  A  distinct  fluorescence  of  the  filtrate  shows  the  presence 
of  urobilin. 

Gerhardt'a  Tat. — Extract  10  c.c.  of  urine  with  chloroform  by  shnking. 
Add  a  few  drops  of  KI  +  1  suliitifin  (Luf-ol's  solutitm)  to  the  extract. 
Upon  the  luldition  of  dilute  swiiuu]  hydroxide,  the  chloroform  extract 
turns  a  yellowish  bmwn  and  shuws  a  be;iutiful  jjreenish  fluoreseenee, 
more  intense  than  with  nornml  urobilin. 

I'tiR.Noi, — fhenol,  ndrmnlly  prp^ciit  in  minnie  amtmnt.'t  in  the  urine, 
is  increased  whenever  putrefactive  pnx'esises  occur  in  the  binly.  An 
exees-s  can  be  dcmon--*t rated  by  t!ic  presence  of  turbidity,  or  precipita- 
tion upon  boiliii;^  10  c.e.  of  urine  «ith  3  v.v.  of  nitric  ucid  a[iil  then 
arlding  bromine  water  when  ctMiI. 

Hkm\top()Rpiivki\*.  'riii^  is  n  constiliicnl  of  the  urine  derived 
from  the  blood.  tK?eurring  iti  tr»ecs  in  every  urine.  It  is  a  form  of 
hemalin  freed  fmni  iron.  .N'akarai  thinks  that  the  oecnrrence  of  marked 
liematu|K>rphyrinuria  is  constant  in  leail  mid  trioniil  iimi  Milphunul 
poisoning  atnl  oi-curs  wiiii  xinic  ile;;ree  of  fri'i|uciii'.\'  in  infest iiml 
hemorrhase.  Increased  hcmatoporph.vrin  has  also  been  demonstrated 
oceaaionally  in  the  urine  in  other  di:«euae»,  nolHbly  hc|>atie  disease. 
Hie  other  bI(M)d  pigments  have  already  been  discussed. 
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CiloLESTERlx. — Thi-s  occurs  at  times  in  fatty  degeiieratiun  of  th 
kidneys,  jaundice,  chyluria.  diabetes. 
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Melanin.— Melanin  is  helil  in  solution  ur suspended  m  snuill  granules. 
The  lirinc  is  durk  in  color,  iiiid  bliickfiis  intensely  when  an  excess  of  a 

CO  n  cent  rut  ('(i  solution  of  ferric  chloridi-  is  a<l<U-d  to  it.     iMelania  is 
cliiffly  fiiniul  in  nises  of  lUcliiiKilie  tumors. 

Ai.KAi'T'-iN. — The  substance  in  the  urine  which  has  been  identi6cd 
as  alkapton  is  known  as  homogentisruie  ac-id.  It  rtsiuees  copper,  and 
its  ocrurrcnrc  is  of  interest  because  the  presence  of  the  subsuinec  has 
led  to  the  iliapnotis  of  glycosuria  in  uiiiny  instHnees.  in  consequence 
of  which  persons  have  been  refused  life  insuran<».  The  urine  containing 
this  substance  deepens  in  color  on  exixisure  to  tlie  air.  It  is  of  a.  peculiar 
nronuitic  odor,  and  rc<lut'es  cupric  salts  rapidly.  There  is.  however, 
no  reaction  to  the  fermentation  test,  to  the  bismnih  (est,  or  to 
jiliciiyll]\'ilrii/in,  riii<l  no  (Icviiilion  of  polarincii  light.  The  urine  doe^ 
n{)t  contain  bile  pif;nients.  It  is  of  .s  normal  specific  ;i;ravity,  and 
bei'omes  \ery  dark  on  the  addilion  of  an  alkali,  or  of  a  temiX)rar>- 
bluish-green  color  with  ferric  cliloriJc.  Ainmoniaral  nitrate  of  silver 
hIii-ii  added  to  the  urine  is  instantaneously  rtiluccd  with  a  deposit  of 
nii'tiiNic  silver. 

Ali'<ii'ti"iuria.-  -This  is  usually  a  congenital  anoniah'  of  metabolism. 
Several  rnMiiliers  of  the  sauH"  family  may  have  it.  The  only  characler- 
iatie  symptum  of  the  condition  is  irregular  blackening  of  the  cartilagi- 
nous and  librous  (issues  am!  pigmentation  of  the  skin  (ochrnnosi.s). 

Diazo  Reaction.-  Two  solutions  arf  necessary  for  this  test:  (1)  sul- 
phanilic  acid.  1  grain;  concentrated  liyilnichloric  acid.  .511  c.c;  distilled 
water,  KHHI  c.c:  (2)  sodium  nitrite,  1  gram;  distilled  water,  2(X)  c.c. 
rifty  parts  of  No.  1  solution  are  mixed  with  one  part  of  No.  2.  Equal 
parts  of  urine  and  the  mixeil  reagent  are  put  in  a  test-tube  and  then 
rendered  alkaline  with  anuucmia  water.  .\  positive  reaction  is  shown 
by  a  red  c'uloration  of  the  fluid  an<l  of  the  I'oaiii  when  well  shaken.  The 
reaction  is  pruetii'ally  uhva\s  p<isiti\e  in  typlioiti  fever,  [ueusles,  and 
tuberciilijsis.  In  tlic  latter  disease  it  is  less  likely  to  be  present  in  the 
chroiiii-  than  in  the  acute  forms,  and  if  j)rcsent  usually  indicates  an 
extensive  or  rapidly  progressing  lesion.  The  reaction  is  often  present  in 
scarlcl  fe\er,  |niciniionia.  ery.-ipela.'^.>li|jhtlicria,scpiiceuna,aud  pyemia. 

Microscopic  Examination  of  the  Urine. -Microscopic  examination 

of  the  urine  is  eoneer t  with  the  sediments,  and  lliese  are  couve- 

uienlly  diviiled  into  the  organiwtl  ami  the  unorganized. 

The  organised  lieposits  in  the  urine  are  blood,  jnis,  mucus,  epithelium, 
casts,  spermatoKoa.  tumor  fragments,  niul  animal  and  vegetable 
parasites. 

The  unorganized  deposits  are  unr  acid  and  its  compounds,  oxalate 
and  i-arbonatc  of  lime,  phosphates,  sulphates,  leuein  and  tyrosin,  cystin, 
cholesteriii,  hippurie  acid,  bilirubin  (hematoiilin)  crystals,  etc.  Normal 
urine  forms  a  slight  sediment,  consisting  of  cpitheliani  from  different 
parts  of  llie  geni to-urinary  tract,  principally  from  the  bladder  in  males 
and  from  the  vagitui  aiul  bladiler  in  females.  There  arc  al.so  crystals 
of  the  ditrerent  urinary  salts,  sometimes  mucus,  and  a  few  white  blood 
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cells,  and  if  the  urinp  Iihs  stood  a  wliik*,  especially  if  it  is  alknliiie,  more 
or  ies3  bacteria.  The  sediment  may  he  collected  by  allowing  it  to 
settle  for  several  honrs  in  the  holtuni  of  ii  boltle  or  eonicHl  glass,  or 
better  still,  by  ccntrifuging  a  portion  of  the  specimen  for  n  few  minutes, 
A  very  small  whitish  scilimetil  orelmid  only  nijiy  he  fiuiiiil  at  the  holtom 
of  the  vessel.     If  ealdum  oxalate  is  present,  a  small,  filmy,  whitish 

Pio.  131 


KitriinruiinmntU'ra  (ouikI  in  uriin-.  o.  cutlcin  flbiTs^b,  fln.'i  liWrs;  (,  huire^d.ajr  bubble: 
(.  oil  Blobiilc--t;  /.  wliiui  »t.iri-Ji.  a>  i">'(ito  nUreh.  h,  rlw  Hiirph  Ktmiulim;  V,  i,  i  vPBi-tnhlo 
tinuHi  k,  niURTular  limuv; '.  fviillicni, 


sediment  is  HCen.  The  sedinient  rif  mnorplnin-s  urates  i^  ])irikish,  fawn, 
or  salmon  color.  I'ric  acid  iii>i)ears  us  a  '"hriek-dilst"  sediment. 
Pus  priKliKX'S  a  heiivy  yelluui^li  M-dinieirt;  phosphates  a  heavy  white 
sediment,  which  is  sometimes  yellowish  white  from  a<!mi.xtiirc  with 
leukocytes,  [iluoil  in  small  ijiiaiitities  produces  a  rarhi-r  chiiracleri.siic, 
brownish  deposit.    Large  amounts  of  blood  appear  as  reddish  coagulate 
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at  the  bottom  of  the  tul)(\  The  sctlinicnt  is  withdrawn  from  the  very 
hnllom  (if  tlir  vcuM-l  by  riipillarit^'  thruiigh  a  straight  glass  pipette, 
the  cm]  of  which  is  Khiiitiii,  A  Ivw  ^Irops  of  tht-  sediment  arc  drawn 
into  the  tiihe  nud  tht'ii  sprcud  in  a  thin  hiypr  over  the  surface  of  a,  ck*uu 
»lidf,  whifh  is  t-\nriiined,  wilhuut  iipplyin^  u  cover-slip,  with  (he  low 
[Kiwer,  the  grenter  part  of  the  lisht  licin^  cut  otV.  and  then  examined 
itmn-  I'liri-fiillv.  in  tlic  ciise  of  tirij-  duiiht,  with  tlic  high  power. 

OrfotUEed  Sediments.-  Uloud,  — If  the  blond  comes  from  the  kidney 
it  i^  ii.Tiiially  inlimatcly  niixcti  with  llie  nriiie,  whiili  remnins  of  u  red 
or  rethlisli-hrowii  color,  and  contains  possibly  tuhe  easts  and  renal 
epithchuin  (Fig.  i:)2). 
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{*i>1liil:ir  el" nU  frtiln  ih.'  Ufilir.      I.  minnlooiw  rriillwli'lni;  -.  n^iJ-hlnftd  MtpiiiKilM; 

S.  potyiiurlc-urlf'iiliui'.vti'a,   I.  Iifiiifltkiiid  ri'tia;  i^,  ■•|)il1iHii]iii  tr'>iji  (tir    ki'liic.vv;  (I,  pjiitht- 
liuiii  ttuiii  lln>  liltulilft;  7,  Mimmrnu  iirrir;  S,  yi-uat  tuiiai. 

Sometimes  lilooil  eonjiulatc's  in  the  ureters  iini!  lonf;  eyUndrical 
pings  are  passeil.  cailsiTii;  symplonih  rescinliliiin  iIiom'  of  renal  (X)lic. 
When  hlodd  comes  from  the  Minldcr  or  ricek  of  tiie  hhuldiT  ^fissure) 
frequent  micturition,  acute  pain,  and  tenesmus  arc  observed,  and  the 
blood  is  not  inlimiitel\  niixcil  ivilli  llic  urine.  When  Ihc  heniorrhttge 
is  from  llie  neck  of  the  iihnldcr  it  often  occurs  as  a  few  drojis  ill  llie  end 
of  nTictnri(ii)n,  iii-i'i)rnpanicd  with  gre.-it  pain  anil  a  sense  tif  faintnc^^s. 
Hlood  in  the  first  part  of  the  urine,  the  hitler  part  of  which  is  clear, 
denotes  -some  lesion  in  llie  urethra.  lilio|)atliic  Iii-iniHurin  is  said  to 
occur  at  times.  In  any  case  of  henmturia  without  clinical  symptoms 
of  disease  in  the  gciiito-nrinarx'  Irad  recoiir>c  NliouJd  be  had  to  the 
cystoseoi)c,  to  nretend  cjjthcterizHtion  and  to  the  j*-ray.  before  making 
the  diagnosis  of  sueli  a  disorder,  as  the  liemorrhage  imiy  come  from  a 
new  growth  of  the  blad'ier.  from  renal  tuberculosis,  or  some  other 
condition  without  other  clinical  menifc^tations  referable  to  the  tract. 
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Blood  cells  when  unaltered  are  unmistakaWe  on  atict»iint  of  their  well- 
known  biconoave  appeuraiKT.  When  lliey  have  lost  their  oiiIorinK 
matter  they  appear  as  eireular.  very  pale  disks,  with  t-xtremely  faint 
outline  and  feeble  refnittive  piiwer.  Absence  of  a  iineleiis  serves  to 
distinguish  tlietn  from  leukocytes  and  from  yeast  spores;  the  latter, 
moreover,  are  often  oval  in  shape.  They  are  less  likely  to  be  con- 
founde<l  with  the  ovoid  and  eircuhir  shajK-s  of  calcimn  oxiihite  crystals 
beeuuse  the  hitter  are  not  eonnium,  and  are  seen  usually  in  their  more 
common  forms  as  octahedral  a\v\  dumh-hcll  in  the  same  uriEie. 

Pus.— leukocytes  appear  norrnally  in  the  urine  in  small  numbers. 
A  marke<l  inerciise.  howevTr,  is  piitholo^iciil  and  is  indicative  of  disease 
somewliere  in  the  urinary  tract.  The  pus  eorpusele  is  a  refractive, 
spherical,  granular  cell,  usually  somewhat  hiruer  tluin  reil-lilood  cells. 
In  concentrated  urines  the  pus  cell  is  small;  in  diliiteil  nn'ne,  or  urine 
to  which  water  luis  been  iiddcil,  it  swells  sometimes  to  twice  its  original 
size.  At  the  same  time  it  becomes  less  f^anidar,  and  two,  three,  or  four 
nuclei  may  sppear.  Tlie  addition  of  aci-tic  acid  ahu  causes  it  (o  swell, 
and  hrings  out  the  nuclei  more  drsiiiutly  and  rapidly.  .Si>mctimeH  the 
pus  cells  are  discrete,  sometimes  in  small  chimps,  and  sometimes  iiolhin^ 
but  a  dense  mass  of  pus  cells  appears  in  the  field  of  the  microscope. 

The  source  of  the  inereasetl  nundicr  of  leukocytes  must  lie  a  njatter 
of  inference  from  the  general  character  of  the  urine.  If  red-Mood  cells 
We  also  present,  the  probidiility  of  HiKliir;;  Himiy  wliile-hlood  cells  is 
is  increased.  iTine  containing  pus  from  the  kidney  Ls  usually  acid, 
whereas  in  cystitis  it  almost  jilwnys  contains  phosphates,  mucus, 
abundant  bacteria,  and  is  alkaline  in  reaction,  although  cystitis  due 
to  ii.  ciili  comiiiiiiiin  or  /(.  Ii/iihitnii^  is  rejitilarly  assoeiated  with  acid 
urine.  Again,  pus  from  the  kidney  or  the  pelvis  of  t!ic  kiibicy  Is  apt 
to  vary  greatly  in  amounts  or  be  diseharjted  intermitlenth  ;  and  the 
urine  when  filtered  free  from  pus  rells  is  usually  still  allinrninous.  Itcnal 
epithelium  and  easts  may  also  be  found. 

("ast.s. — Tube  cast.s  or  urinary  r'\liudriiidv  are  terms  applied  to 
mouhls  of  a  coapulateil  serum-like  substance  formed  in  lhi>  urinifcrous 
tubules,  the  ri'sull  of  alTeration  nf  the  kidney  substance.  They  are 
the  most  imiMjrtant  of  the  urinarv  tU-posits.  and  they  may  be  so  numer- 
ous that  nearly  every  held  eoutitios  a  dozen  fir  more;  or  tliey  may  be 
very  few,  not  more  than  one  or  two  beiuK  found  i.m  a  sliijc.  When 
but  few  casts  are  present,  several  slides  should  be  examined  with  the 
low  power.  While  tube  easts  always  iridieate  some  irritation  of  the 
reniil  epithelium  and  hence  are  always  fiauid  in  nephritis,  nevertheless 
the  oeea^ional  presence  i)f  easis  iit  I  he  urine  ilors  not  necessarily  si;;nify 
nephrites,  as  the  irritation  of  the  renal  epithelium  may  be  due  to 
transitory  conditions  such  as  vigorous  exi-rcise,  cold  batlis,  aiieuiiii, 
infections,  intoxications  or  passive  congestion,  which  may  suKside  with- 
out any  injury  to  the  renal  parenelnma.  .Several  varieties  of  casts  are 
found. 
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1.  Hyaline  cants  axe  clear,  tnnidiipent  bodies,  which  reflect  light 
ao  slightly  that  tht-y  art-  ciisily  overlooked.  They  have  well-ck-fincd 
mnrgins,  the  ends  being  frptiueiitly  rounded;  they  are  rarely  vcrj-  long. 


Ftti.  i3;t 


Hynliue  cmI«  rrom  n  caw  of  uruto  n«|>Uritin:     1.  pliiiii  li>*iilinr  iihai,  2.  ftriuulAr  d«po«it 
on  hj'ulinc  ciwl:  .1,  wlluliir  dciiLicit  (IiI'uhI  ;iiii!  i-pitholium). 
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and  arc  strHi^'ht  or  im)  ,slij;litly  ln-ii(.  They  arc  niri'ly  i-qimliy  tmnslii- 
ceiit  tbrmi^hoiit;  at  sitnie  parl.H  more  nr  Ws  f;raiiiilaiiun  will  generally 
be  found.  Tliey  vary  in  diaMiekx  fruiii  that  of  n  while  bkiofi  eell  to 
those  six  or  ciKht  times  as  wide, 

2.  (irutiiiiiir  <-ii»t»  are  fiyalino  eiists  wliieli   ii|ipeiir  Kfii'i"''"'  either 
rmm  some  de|)oait  oij  their  surfaee  or  from  a  granular  elmriyc  of  the 
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cast  itself.  When  the  granulation  does  not  interfere  with  the  tranalu- 
cenoy  thi-  casts  an-  drscpibed  iis  "pale"  or  "slightly"  icrttiiiilari  and 
when  they  become  very  tlark,  so  as  to  resemble  closely  a  blood-cast, 
they  are  called  "dark"  or  "opaque"  granular  casts.  At  times  brown 
or  dark  pnmular  casts  are  seen  which  show  no  trace  of  a  hyaline  matrix 
and  which  are  probably  composed  of  closely  packed  degenerated 
epithelium  cells  in  cast  form. 

;},  Waxy  casts  appear  to  the  eye  to  be  more  solid  in  atnicture  than 
X\w  hyaline  casts;  they  also  appear  more  i'\liri<lrri'jil  in  fnnn.  are  more 
or  less  yellow  in  color,  and  arc  apt  to  he  larger  than  hyaline  easts. 

4.  FfiHy  m.<ilH  are  hyaline  or  faintly  granular  casts  on  which  are 
deposited  in  spots,  minute  oil  drops.  If  the  oil  drops  arc  very  abundant, 
they  are  .sometimes  called  "oil  casts.'' 


Fnlly  i.-iixli  from  u  i'iim'  uf  t-lirniiic-  |iiiri'[ii'li>iiiiili>u>  iii'iiliriri*. 


5.  Blood  cii-ft"  are  fithcr  ni.-idf  up  nf  a  niiis.s  of  lilnod  cells  jiressed 
into  a  cyiindricul  shape,  or  more  frequently  tlicy  arc  hyaline  casts 
studded  with  bloofi  cells. 

(i.  Epilhi'Jiiil  c'ixIm  souiclinics  seem  lo  be  coniposeil  entirely  of  epi- 
thelial cells  closely  paeked.  Siich  easts  are  relatively  rare,  but  \ery 
striking.  ()rdiiiuril\.  just  as  in  the  cM,-e  of  Motul  ciist-i,  an  epithelial 
cast  consists  of  a  hyaline  cast  more  or  less  covered  with  renal  epithelium. 

7.  Pu.t  aiMs  are  nsiiall\'  ilp.'vcribed  as  more  or  le.s.s  reijulnrly  occnrriii),' 
in  purulent  kidm-y  atfcriiiuis. 

S.  C'/t'iidr'iifU  are  very  common.  In  Rcneral  appearance  they 
resemble  li\  aline  caMs;  hut  they  are  ajit  to  he  nnicli  lorij;cr,  bent, 
twisted,  or  split,  and  to  have  a  striated  or  finely  ribbed  appearance 
on  close  examiiiiiiion.  Moreover,  the  liianieler  of  the  cast  freipiently 
varies  greatly  ut  dilfcrenl  points;  sometimes  it  appears  constricted  In 
21 
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several  places,  and  in  most  cases  ono  i-nd  tapers  into  a  thread.    Often 
cylindroids  eonsist  of  fine,  narrow,  ribbon-like  threads. 

Significance  of  Ca-fte. — It  is  impossiltlc  to  dinguosticate  the  type  of 
nephritis  from  the  character  and  number  of  easts.  In  general  it  may  be 
said  that  hyidincciists  when  iilonc,  indiente  temporary  disturbance  of  the 
renal  epithelimn;  in  association  with  granular  and  fatty  casts,  destruc- 
tion of  the  renal  cells;  epithelial  and  blood  casts  point  to  an  acme  pro- 
cess or  exacerbation;  pus  casts  to  a  suppurative  process;  waiiy  casts  or 
diirk  granidar  casts  usually  imiicate  a  chronic  process.  Id  regard  to 
the  number  of  casts,  a  few  transitory  casts  usuidly  mean  a  transitory 
irritation  of  the  parenchyma;  a  few  easts  continually  excreted,  usually 
a  chronic  interstitial  nephritis;  many  odsts,  an  acute  or  .subacute  process; 
aud  finally  numerous  cast.^  may  be  discliargcd  at  irregular  intervals. 


Fig.  138 


(>'lin"ltijiii*. 


the  so-cHlIcd  "cast  showers,"  withnui  imnciiilni.'  any  particular  change 
in  the  lesion  already  present.  ("vHinlruria  is  U'^ually  associated  with 
albimiinuria,  although  one  may  occtir  without  the  presence  of  the 
other,  ('\'liiidroids  iire  usimlly  fnuiid  in  connedion  with  hyaline  casts 
and  possibly  have  the  same  sisnificance. 

.•spEnMATO/OA. — SiifrnialDmiii  are  iiMialiv  recognized  by  their 
tadpole  shape  and  Ijy  the  vil>nitilc  motion  of  their  long,  delicate  tails. 
They  are  fouml  in  the  urine  after  sexual  intercourse  or  nocturnal 
emissions. 

Ki'lTHEMLM. — Epithelium  from  the  kidney,  bladder,  and  genito- 
urinary |)assajtes  occurs  in  the  urine.  Epithelial  ileposits  in  male  urine 
arc  \cry  scanty  unless  there  is  some  disease  of  the  kidncj'  or  bladder, 
or  a  catarrhal  cnmlition  of  the  prostJilic  urethra,  sucii  us  is  left  after 
an  old  gonorrhea.    On  the  <ithcr,  a  consiilerabje  number  of  large,  flat, 
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epithelial  cells  may  be  norniaily  present  in  the  urine  of  women,  being 
derived  principally  from  the  \aj;ina. 

In  general,  three  types  of  epithelial  cells  may  occur  in  the  urine: 

(1)  round  cells,  somewhat  larger  than  a  leukocyte,  with  relatively 
large  nucleus,  deriverl  from  the  urinifcrous  tubules  or  deep  layers  of 
the  mucous  membrane  of  the  renal  iielvis  and  from  the  male  urethra; 

(2)  tint  cells,  large  pulygonal  uniniirlear  cflb.  ileriveil  from  the  ureter, 
bladder,  or  genitalia;  (3j  conical  and  caudate  cells,  derived  from  the 
renal  pelvis. 

The  study  of  the  morphological  charaetiTi sties  of  the  urinary  epi- 
thelium yields  knowledge  that  at  the  best  merely  suggests  the  location 
of  a  lesion  in  the  unnnry  tract.  Thus  round  cells  attiiclieil  ,to  casts 
suggest  an  inflammatory  kidney  lesion,  while  round  cells  associated 
with  conical  cells  and  pus  cells,  with  only  a  trace  of  albumin  and  an 
absence  of  casts,  probably  denotes  a  pyelitia. 

Fat. — Oil  is  found  in  the  urine  in  fatty  degeneration  of  the  kidney 
and  its  epithelium,  arnl  occasionnlly  in  the  urine  of  those  who  are 
taking  cml-livor  oil.  and  in  diseases  of  the  pancreas  and  liver.  It  is  also 
found  at  times  in  cadieetic  conditions,  in  phosphorus-poisoning,  and  in 
dial)cte3  melHtus,  as  well  as  in  rhyluria  and  after  fractures  of  bones. 
The  urine  is  turbid,  but  clears  when  agitated  with  ether.  The  fat 
can  be  recognized  by  its  strongly  rcfracti\'c  properties. 

Staining  Ji'T  Ftit.  .-V  saturated  solution  of  Sudan  III  in  9(i  per  cent, 
alcohol  is  employed.  Equal  parts  of  this  solution  and  90  per  cent. 
alcohol  are  adderl  to  the  urine.  In  ordinary  sediments  the  fat  ilroplels 
in  casts  stain  a  scarlet  red.  Large  fat  droplets  take  a  bright  red,  and 
small  droplets  a  yellow  or  orange  color, 

fnYi.E. — Chyluria  is  a  more  or  less  milky  ((niditiiui  of  the  urine, 
due  to  the  presence  of  fat.  which  probably  gains  entrance  to  some 
part  of  the  urinary  tract  by  ru])lnri'  iif  the  knipliatie  vessels.  Fat 
and  albumin  apjM-ar  at  the  same  time  in  parasitic  chyhiria,  which 
is  due  to  Filaria,  whose  embryos  obstruct  tlie  lymphatics,  causing 
lymph  varices,  which  may  rupture  into  the  bladder.  They  recur  at 
long  intervals.  Hed  and  white  blood  corpuscles  are  also  found  in 
small  amounts.    The  urine  ooiigulatea  oji  standing  or  gehitiriizes. 

Par.^sitbs, — Animal  I'arfiailcjt .—The  occurrence  of  animal  parasites 
in  the  urine  is  usually  rare.  Fihiria  embrvos  aiid  the  ova  of  Uilharzia 
may  occur  in  the  urine  of  patients  atl'ected  by  these  parasites.  Eeliino- 
coccus  hooklets  and  particli-s  of  ihe  cyst  walls  as  well  as  Triirkomurm 
vaginalis  are  founc!  in  the  urine  when  these  parasites  infest  the  genito- 
urinary tract.  The  occurrence  of  other  parasites  In  the  urine  is  so  rare 
as  to  be  of  little  clinical  inipcirtiincc. 

VegelaUi:  PtirnsHcn.-  Normal  urine  contains  no  microorganisms,  but 
as  the  urethcft  is  not  sterile  bacteria  are  always  present  in  the  urine 
as  passed.  I'rine  exposed  at  the  air  becomes  contaminated  in  u  short 
time  not  only  by  bacteria,  but  hy  yeasts  and  moulds  also,  and  may 
undergo  more  or  Ic&s  rapid  ammuniaeai  fermeulatioii,  largely  the  result 
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form  of  sphftres,  which  refrant  light  strongly  am]  have  a  radiating 
arrarijimnctit  (Fig.  139).  Tyrosiri  apjjcnrs  iti  the  form  of  long  necdle- 
like  cry]^tals  arrange*!  in  buiiJIes  or  sbeavps.  Leurin  ami  tyrosin  are 
round  corisisti-iitly  iu  acute  yellow  atrophy  of  the  liver  and  iii  many 
cases  of  acute  phosphorus  poisoning.  Minute  niiantitics  are  present 
oecasionally  in  caturrhal  janniJioe,  Weil's  disease,  clioldithiasis,  oum-er 
and  cirrhosis  of  the  liver,  nephritis,  gout,  diabetes,  typhoid  fever.  To 
ilfinonstrate  iliesc  crystals  cillier  evapi.irate  the  nrine  to  a  small  quiuility 
and  examine  the  sediment,  or  perform  the  following  precipitation  pro- 
oedurc.  Add  an  excess  of  hasie  phimbie  acetate;  filter;  pass  hydrogen 
sulphide  through  the  filtrate;  again  filter  and  then  evaporate  the  filtrate 
almasi  to  dryness;  sliake  with  absohire  alcohol;  extract  the  nnsoluble 
residue  with  alcohol  containing  a  little  arniuouiutn.  Leuciu  and  tyrosin 
are  precipitated  out  when  this  extract  is  concentrated  to  a  small  amount. 

Fid.  140 


Tyroun  piyvl^i.     <Uruilnitl.} 

Soaps  of  lime  and  magnesium  are  said  tu  resemble  tjTosJu  or\-atals, 
but  may  he  differentiated  by  the  fact  thul  a  hot  solution  of  t>Tosin, 
acidified  with  1  per  ot-nt.  snlutioii  of  an^'tic  acid  and  stHlium  nitrite 
added,  turns  a  brilliant  red. 

Hippuric  Ai^iil.  -Kine  netdle-  or  transparent  colorle.vs  rhombic 
prbnu,  frequently  arruiigeil  in  chi.^ter.s,  solnble  in  alcohol  and  insoluble 
in  hydrochloric  acid,  have  been  seen  in  felirilc  and  diabetic  urines. 
They  may  occur  after  admini^lralioii  of  benzoic  or  .'salicylic  acid,  or 
the  ingestion  of  blueberries  or  rnirilicrrn-r. 

BUirubin  illemafM'lin)  ('r;i«t'ih.     'rh<-,e  crystals  appear  in  ihe  fonn 

of  brilliant  yellow  rhomboids  or  neeilles.     A  drop  of  nitric  acid  added 

to  the  slide  will  give  a  gn^eiiish  play  of  colors  to  the  seiliment.    The 

aystaia  are  found  at  times  in  iii|ihriti!-,  acute  diseaae:s  of  the  liver,  or 

'  the  bladder. 
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StxnatKm  a  AiXALnnc  CnxiK.  —  Am  iwtiiwaiwf  i  I'liw  Pk 
phtOa,  <ir  triptr  phr>*phat(-<.  arp  eolqdcM.  nmM  ned.  pruma 
CTy^tJiIi  irhi^^h  rps«rmbl«  otjffin-ltd^  Laoc.  futbeiy  crystab  in  an 
iimn  art:  tAtti  flcanHMuUly  aren.    Hioe  oyiub  are  wlable  in  ace 
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Ti!j>l«  iihoniAntM.    (OriKinol,) 


Km.   Kit 


AiivnumiiiRi  urnlr.     (Oritdiial.) 

i'i>|orl«'^<.  trnii-iwriMil.  craiiiilar  t»niiii'».  n-'rmljlini?  -"^ 
'I1ii\v  nrc  MiliiUlc  in  luviio  jti-til.  aiu)  un*  iiiiatTc- 

.Int'iioniiini     I'mU,     TI«*so    iT^MaU     ha' 
r.»ri».  apiiciirtn);  «i  bniwnish  or  Waok  >iJim 
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Neutral  Cnlclum  I'htmphales. — Colorless,  sltTider,  pynimidiil  crystals 
unitt'd  til  ftirm  rosettes  or  star-like  figures,  appearing  in  neutral  as  well 
Hs  uIkH[i[ii-  urines,  hdcI  arc  suluhlt^  in  arctic  atid. 


Vi-,.   \r.f 


Calcium  phMrhal«  crystals,     (Originnl.) 

Neitir/il  M'ignfsiuvt  Pbnujihiite.  —  Ltiii^'.  nolorless,  highly  refractive 
plates  with  irrcgukir  edges,  solulile  lu  iu-etie  iieid,  may  very  rarely  lie 
present  in  ueutnil  ut  iilkidiiie  iiritie.s. 

Calvium  (.'arboimlf.—  Aniorphous  Kniuules,  often  arran(;c<i  in  sphcroi<la! 
musses,  are  recoffuized  as  erystals  of  caleinm  earhoiDite  by  the  fuet  that 
they  give  off  C()v  when  treatid  witli  juetle  aeirl. 


(•n.M-ri;i(  xxviii 
THK   I'KCRS 


MphdIhI  Utiimliloriitlnnii  ftnd  Maorosoopic  Appearance.  Qaantitr 
Tilt'  "lHHlilH\  I'f  f"'i'i'»  VHl-li'i  «iUi  llir  qiiiiiililv  uml  nature  of  tlif 
6iliil,  H  ilitil  Mtll  In  iiiuU'lii  lrn\  r*  Imt  little  n-^uliii',  whilf  mie  ix»ituuiiii( 
tmiHl  ■hih'Iiy  «ml  vvavldlilr  fmnl  Iwivw  wnsitlcniblp  residue.  Ii 
Hliy  iIUhioi'  tliiil  iuvm^iiIb  till'  flluiirptiiiii  nf  iliKtvittxl  fixtd  or  csusO 
ttti  Itit'MilxK  III  lliv  Until  iitiilftitH  of  titr  intcstiiiv.  titt-  wiiHiunt  uf  f«e< 
tttll  III'  tiivM'Hiiiil  III  Itivillli  NWiit  Ihl  lit  '^V  grams  erf  fecal  nuieriai 
tttv  v»»lil>il  111  tw\'nl,\  -r»»iir  Ih'iirv. 

INlHIi     11«'  ^M[«^  Hiiil  rt^w^trtiw  irf  IvwiUhj  stoiib  v*z\  sotnewltat, 
)tt>jii'lullllu  »n»ivn  1 W  Mtiiittilil  tNf  titiittil  llwoi  rtwtain.    They  *T 
t\\ili>ilii<-rtl  !«i>.l  RiWtw  mmlyv     >\hMt  ilw,'.  rrm»in  ktngintke 


Jj: 


i-mifit  tiHil  iIh'  «*!*■*  »» lAiM.HwI.  (Sr»  U\>ttw  hah)  and  ntiT' 
m  rtimviw>l  w*v«.«  iv«*w«  •*  K^xt'***-    IVsc  Mr  flUfKMl^l 

*tth*wt  ^'«tt,  *v*,\  »iv  tht"^  Kit»>t  *t»h««r  »-»wty-  *s  ■  ~ 
."rttAiYiowA^^sftk     T^wsihr -■«».■*■  v«»«arsw¥n*«iicsfc«i»* 

rt  »ht  ivsiwi  tK  ivl^r  i'-  -v  <rt«»i  »  Tr  hi  Ktatnc 
^H-v  »*V  W-iti*  V.  K  rti  ^titcn'MfV   •flni      ''tw^  im«* 

|»rK'      t'toiS'-^   Kil.    rti^m^tiry  ,-»:    ifc-TT  immr   n    ttn 
1*rn't,ST'in  A;.}w-^  «.rv  <«4>ntn  i^ka    ^|i«a  aM,  iKSnamr^bTt 

(«i>.sN»,W   |,\    fK    ^■P-^I.^   Hi^-n'wi*^    t»     ■'•'   "^"^^^       "-         '■■ "     « 

III   *'•(*   ,lV^•^,  !•.•       "^iit 
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they  became  clayey  in  color.  This  color  is  due  in  part  to  die  presence 
of  iintligpsted  fat.  On  the  other  hitnd  if  as  Ji  rrsiiit  of  disorders  of  tlie 
stomach  and  intestine  the  contents  pass  through  too  rapidly,  the  feces 
muy  coiitiiiii  uiiidtercd  liilv,  tlius  jiiivinfr  it  green  or  yellow  color  and 
showing  the  bile  reaction. 

Conatitiients. — The  constitueiils  of  feces  that  can  be  recognized  by 
the  nukeil  eye  are  numerous.  Seetis,  stones,  skins  of  fruit  iind  berries, 
and  the  fibers  of  vej;etables  are  often  seen  in  normal  stools.  In  the 
passafji-s  of  children  and  weak-minded  individuals  fi)r(.'i>:ii  substances 
of  all  descriptions  may  be  present.  I-'orcipn  bodies  and  partially  digested 
porlioiis  of  food  tniiy  be  mistaken  for  parasites.  Portions  of  tumors 
from  the  digestive  tract  may  appear  in  the  feces, 

In  certain  diseases  of  the  stomach  and  small  intestine,  and  in  those 
who  eat  very  fast  and  do  not  properly  masticate  their  food,  undigested 
and  unchanged  particles  of  food  may  be  seen  in  the  stools. 

O'lill-ittoTifs  in  the  feces  have  great  clirncul  value.  Enteroliths  are 
occasionally  seen;  they  usually  originate  in  the  api>endix. 

Hlood  may  be  present  in  the  feces  iu  viir\ing  projiortions  and  con- 
ditions, when  found  unaltered  on  the  surface  of  scybalous  masses, 
it  is  from  the  rectum  or  large  intestine,  and  probably  the  result  of 
traumatism.  Uleerling  piles  may  cause  such  an  appearance,  and  nmy 
even  cause  very  free  hemorrliiige.  .Severe  hemorrhage  may  come  from 
ulceration  of  the  rectum  or  colon  due  to  malignant  disease  or  severe 
inflammation.  The  blood  may  be  intimately  mixed  with  the  feces, 
and  have  its  origin  in  the  large  intestine;  but  much  more  conuiionly 
its  source  is  in  the  stomach  or  small  intestine.  Umler  such  circumstances 
it  is  nearly  always  more  or  less  chaiigetl  by  the  inleslinal  juices,  and 
is  brownish  red  or  black  (the  tarry  stool  mentioned  above),  or  has  the 
appearance  of  coffee-grounds.  The  brighter  the  color  of  the  blood,  the 
mjarer  is  the  source  of  the  hemorrhage  to  the  anus.  The  more  retarded 
the  passage,  the  greater  the  change:  while  if  quickly  expelled,  blood 
from  the  small  iulesiirje  may  be  passed  unchanged,  as  in  the  hemorrhage 
of  typhoid  fever.  The  microsco|H?  may  iletcct  blood  when  the  naked 
eye  fails,  but  the  blood  corpuscles  are  usually  destroyed  unless  the 
hemorrhage  is  large  and  quickly  di-schargcd,  Kor  blowl  not  visible 
to  the  naked  eye  the  occult  blood  tests  or  tlie  spectroscope  may  be  used. 
It  must  be  remembered  in  connection  with  the  latter  tests  thai  blood 
may  be  found  in  small  amounts  as  a  result  of  eating  meats.  It  is  also 
to  be  rememiiered  that  certain  drugs,  as  already  stated,  may  color 
the  feces  reil  and  simulate  blruMl. 

Mucus  may  be  present  in  the  stools  hi  heiiilli.  but.  when  in  nny 
markcti  quantity  there  is  a  catarrh  of  the  mucous  membrane  of  the 

Jj^tines.    When  hard  .scybala  arc  covered  with  mucus,  or  the  mucus 

Jn  shreils,  the  large  intestine  is  tlm  seat  of  a  catttrrh;  although 

be  mixed  with  tluu   stools,  as  in   dysentery.     Ifsualiy, 

the  mucus  is  finely  divided  and  mixed  with  the  feces, 

the  small  intestine.      Mucus  in  large  quantities  and  in 
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tt  ite   Fecw.— AiCDiAi.  FuusniB.— A. 
Wtiwpoim. — ^Tlus  vtnetj  b  owde 
Urim  bdones  to  it. 

Ealomt^  ifttmtrna. — £irfgwgfa  Au<dyii:«.— Tfcii  pcatoaimo  < 
ukUc  dysentefy,  ui   epidnmc  disrssr  ol  trofiial  uid   siditrofiicsl 
CDUDtrio,  ffon&e  ase^  of  vhicli  appear  m  teu^auU  dinutes. 

fnlanaiff  dy*enUTur  v»ry  in  sixr  fnitn  20  to  50».  Tbry  are  foittid 
moft  plentifully  in  il>e  stnall  ^elatuioui  nu.'Lses  often  to  be  ieen  in  the 
feces.    \MieD  not  activr.  thry  are  rotiixJ  nr  Moog.  mad  fai^ity  relractire. 

Tlx'  active  aiiiet»s  have  a  rharmc- 
teri>iic  DKnemeoI.  Tins  consists  of 
progression  and  ef  thntsting  oat  and 
retractioii  of  paeudopoifia.  Their 
C^  /"I    ^»k.  arti^ity  \nnrs  greatly.     It  b  best 

^^^b     0^S/^  '^  sp«n  when  the  body  beat  b  Buin- 

lainnl.  Tb<r  5lools  »boukl  be  passed 
ititoa  dean  wann  pan  and  eJUUDincd 
immediately'  or  krpt  nann  ut)til 
examined,  and  a  warm  stage  sboitld 
he  11?^]  with  the  mirroscope.  Tbe 
di\i$ion  into  cclosarc  and  etidosarc 
i?  usually  clear  iliiriiieafti\ity,  Tbe 
cctosjirf  is  ronipiL«jcd  of  a  Hyaline 
hotnoj:eiiei>iis  ma^s,  as  are  the  pscu- 
dupotjia.  while  the  pndosarc  is  made 
up  of  a  dense  hnnir^neoiis  mass 
eiK-l<"iiiK  vaeuoles  and  a  [Mnt<Uj.  Tlierr  lUiiy  be  one  or  two  larf^ 
vatiMiIi-?,  rjT  the  entire  enil'>*arc  may  appear  as  made  up  entirely  of 
small  va'iioles.  The  iiii<'leii.\  is  Mjmetiniirs  plainly  mth  as  a  small  rounded 
hudy,  hut  in  more  often  iiifiir*iilt  tu  di^tiniiuL'h  from  the  vacuoles, 

'("lie  jimelias  will  often  he  ffjiind  to  enclitM"  hrNltps  ?ueh  as  red-hlood 
eorpiiwl"-:*,  i}ii>-«'i-!U,  l)lc)Of]M(j|orint'  matter,  hacilli.  and  tnif'ro«>occi. 

In  examining  feces  for  Eiilnuui'bn  dt/triilrritr  il  i?  ad^isihle  lo  give 
Ui  the  piiltont  a  ^alim-  '-alliarltc  ami  then  examine  the  liquid  portion 
of  the  HtOfti,  a  dro]»  of  which  is  mounted  an<l  plaee<!  im  a  warm  stage. 
If  aetivt-ly  mohile  amehu-^  are  seen,  the  diii^no^is  i*  assured.  The 
ICnlnm/rhir  fh/'ciifrrut  r>hoiiM  not  be  confused  with  the  Knlanietbo'  roli,  a 
hartiile^.^  |»iritsile  ciinmidnly  found  in  llie  feces  (in  tropieal  and  suF>- 
tr'jpicul  cliinidcs;.  It  U  a  Mniill  i\i)  to  lo^).  ijrayish  organism  which 
at  rest  ilocs  not  show  the  rharanterislic difference  heiween  the  eniliisnrc 
and  cetosiire.  and  wlilch.  wlien  motile,  is  ^hIk:)!ish  in  its  movement*. 

II.  FlfujrUaia.^i'i )  Cvrrnmi'jifiA  intrxttiinliit  (re/  Lnnihlin  IntrKfiiirilit, 
etc.)  is  II  iiyriform  protoznon  about  ]l>  to  l.^fi  in  Itrivlli,  riueleated.  with 
a  marked  moulh-lilve  d<'|)ri->isjiin  on  one  wide  anteriorly,  and  provided 
with  four  |mir?>  of  ll.iKilla,  three  [jairB  symmetrically  placed  almnt  thv 
border  of  tlic  deI^^e^f.ion  uienlioiied  and  tin-  fourth  pair  containing  the 
jKjsterior  pointed  extremity . 


KoXuiiO'li*  'l>iipnt'!ri».     'KHllnfaau 
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It  commonly  occurs  in  the  stools  of  chronic  rfiarrliea,  but  is  of 
uncertain  patliogenic  importance. 

(6)  Trickomcmaii  integlituili^  {ml  Tr.  hominw)  is  about  10  nr  l'2it 
in  length,  of  a  pyriform  or  subovoid  shape,  tiiptring  at  each  extremity, 


Tio.  140 


fm.   14T 


Ovn  of  T.  loli'im,    n,  with  yolk;  h,  without  yolk, 
ns   id    niiiiun<  iriKiiiouU.    Th«  hard    l>ri>wn   nhali   la 


Hulf-itrown  nnd  mniiirp  pmaloiiiili's  of  rrrtiio  lolium, 
iiiitiiriil  >ijt".     (AlliT  l^'iii'karl.) 

and  provided  with  five  flaRclla  (four  at- 
taclifil  to  the  iiiiltTior  exircniity  and  the 
fifth  pas^inn  from  the  anterior  purl  bark- 
ward  ns  tire  border  of  iiii  niiduliilinK 
membrane  and  fxtcndinfi  some  disliiiirc 
Ijeyorid  the  posterior  extremity  of  the 
cells).  It  is  ujiiially  CTUoiiiitiTed  in  cases 
ofehrnnic  diarrhea,  but  its  pathogenic  in- 
lhieii<-e  is  iloubtful. 

III.  Infusoria, —  iialnnlulmm  mil  (vel 
I'arama'riiim  rnii')  is  a  larj;e  oIHatc  infu- 
soriaii  of  a  snmewluH  flatleiied  omiI  ."haiie, 
measuring  from  TO  to  KHi^  in  its  lonp  <lia- 
meter.  ll  is  colorless  and  nniformty  covered 
with  cilia.  Iti  interior  ij*  finely  granular, 
coiiljiiii.s  two  coMtractilc  vncuole.H,  a  bean- 
sbapfd  nucleus,  and  a  variabli'  amount  of 
extraneous  substances  wlijch  hi(\c  been  in(;r--ted  from  the  intestinal 
contents.  It  is  f()niid  in  the  Philippines  in  the  vfuols  of  paticnis  wilh 
chronic  dysentery. 

IV.  Sporozoa.  —  Cocriilirivi  pirforum  (Leuckart)  has  been  met  in 
the  aUtoh  of  huiuan  beings  oceasioaiilly,  but  arc  probably  non- 
pathogenic. 


(After  Lcuckurtj 
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(a)  Ttpnia  solium  reaches  a  length  of  2  to  3  njetcra.  The  head  is 
the  size  of  a  pin-heail.  'I'hc  scffmeiits  fi)rniitig  the  body  are  short 
and  broad  ueiir  the  neck,  hut  us  tht-y  increase  in  size  become  narrower. 
The  head  ajipear:*  dark,  the  hndy  white.  I'mltr  the  mierosr«f>e  the 
head  is  seen  to  lie  splierouiiil,  with  A  pi^iented  sucking  disks  surnmntl- 
iiig  at  tile  base  a  rtis/f/ZwiH,  which  is  a  "crown  oj hooks"—  ehitin  hooks — 
about  24  in  number.  In  the  ripe  sefrnients,  or  proglottides,  is  swn  the 
longitxidinnl  uterus  with  about  12  horizontal  ramifications  to  u  sepnient. 
The  eggs  arc  round  or  o\al,  O.ilXI  mm.  long,  with  a  thick  striated  shell 
wlieii  ripe,  anil  contain  booklets. 

Fro     I.W 


Unriniirin  itualmalit.  wifli  tci{K<     (Afl«r  BIEckhahn.) 


(6)  Tenia  niiijinuiii  nr  inaliiM-inuHtifa.— This  worm  is  4  to  5  meters 
long.  The  head  i.'"  sliglitly  larger  tlian  that  of  7'.  milium  and  more 
pigmented,  iind  the  segments  are  lunger,  tJiicker.  and  darker.  The 
head  is  supj>lied  wllh  4  jifAvcrful  >ucku»g  cup?.,  bill  has  no  ro.>iteIhitii 
or  bcioklcLs.  The  uterus  is  finch'  hnniclird,  mid  its  segments  have 
independent  inovcnient,  Tiic  eggs  arc  very  .--iniilar  of  those  of  T. 
gaUinii,  lint  may  he  snmewhiit  larger. 

{'■)  Tivnin  (r/;/;Kw'orn(«.  —  This  tjiiicworm  in  its  ndult  stage  is  a 
common  iiarusite  nf  ilu-  intestine  of  dugs.  In  it.s  embryonic  sta^ 
(cyslicercus)  llie  bliidiler  worms  are  ttrdinnrily  fmind  in  the  viscera 
or  flesh  of  man,  and  a  nund»cr  of  the  manmiidiii.  The  cy.sticercn.s  is 
peculiar  in  tlial  it  is  eajtahle  of  nniluplii'aliini  tn  tlie  fortniition  of  large 
eollection.s  of  the  bladiler  worms,  thus  'oust Itilt nig  the  so-called 
"hydatid  evst."  Tlie  e\*iieerens  is  a  small,  round  or  ovoi<l  body,  of 
a  somewhat  nacreous  tint,  varying  in  size  from  that  of  a  bnekshot 
to  that  of  an  ordinary  Mal.iga  grape  (and  e\en  niiieb  larger),  filled 
with  a  clear  fluid  (or  in  ease  of  death  of  ilie  embryo  with  n  somewhat 
tiirhid  fluid  in  Mbich  the  honklcts  of  the  rostclluni  are  to  be  found) 
and  coniainiiig  tlie  developdl  p.vril'onii  head  of  I  he  I'lilnrc  tapeworms, 
with  its  4  suckers  and  rostclluni  of  ahont  411  hooklcls. 

{(f)  }lyiiinii>lfjmis  ni'nii  yrrl  'I'trriiii  niitia).- -l»  length.  T.iiiinn  Is  10 
to  15  mm.,  and  0,5  mm.  in  breadth.  The  segments  are  all  short,  and 
at  the  lower  end  of  ilie  boily  are  4  times  as  wide  as  they  are  long.  The 
round  lieail,().;i  mm.  in  diauieti-r.  Iiiis  t  round  suckers  at  the  base  of  u 
rostellura  that  can  he  inverted.  .\t  the  base  of  the  rostclluni  arc  about 
22  hooklets.    The  uterus  is  oblong  and  lilled  with  eggs.    This  tapeworm 
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tas  recently  been  found  in  a  number  of  instancps  in  this  country.  It 
is  eHi»eciany  likely  to  be  found  in  obiltlrcn.  Its  ova  are  Tiearly  splierical, 
about  40^  in  diameter,  colorless,  with  double  wall,  llie  embryo  A'ithin 
measures  nbout  22  to  23^,  is  colorless  lutd  jrranulnr,  and  is  provided 
with  six  embryonic  booklets,  eaaly  discernible. 

(e)  Hymevolejiia  fiiiuipuiidntn  {vel  Twnia  fliimpiindnta). — This 
small  tapeworm  has  been  enconnferifl  several  times  In  the  United 
States.  The  hem!  ic  smiiU,  clubbed,  and  unarmed.  Kiirh  fully  developed 
link  is  marked  by  a  small  yellow  spot  m  the  posterior  portion.  The 
ova  are  similar  in  appearance  to  those  of  //.  nann,  but  larger,  measuring 
60ft  in  diameter. 

(J)  Diliotkriorephnlus  lalus. — Tliis  is  the  largest  of  the  tapeworms 
likely  to  be  met  in  llie  human  intestine,  measuring  7  or  S  meters  or 
more  in  length.  The  head  is  of  an  elongated  club  shape,  provided  with 
two  long,  narrow  shts  one  on  each  aide,  serving  as  suckers,  and  without 
booklets  or  rostellum.  The  proglottides  are  short  near  the  head  and 
very  wide,  but  toward  the  lower  end  of  the  worm  become  nearly  square. 
Karh  ripe  link  shows  a  reddish  or  brownish  rnsette-iike  mass  near  the 
middle,  caused  by  the  coiled  uterine  tube  filled  with  the  yellowish  or 
faintly  brownish  eggs.  Thew  eggs  may  be  encountered  in  the  dejecta, 
as  oval,  thin-shelled,  brownish  objects  measuring  about  TO/i  in  length 
and  (0  to  4.'>^  in  brc-Uilth,  showing  more  or  less  advanced  segnienlalion 
and  provided  with  an  operculum  or  lid  ut  one  end  for  emerKcncc  of 
the  ciliated  embryo.  The  embryo  makes  its  habitat  in  the  tis.tues  of 
certain  fish. 

It  will  not  be  necessary  to  describe  certain  other  varieties  that  are 
rarely  mot  with. 

II.  TTemaltiiies  [Flukeworms). —  {a)  Fasciola  hepaiica  ( Distomiim 
hepiitU-irm)  mwLSures  2.S  mm.  by  ID  mm.,  and  is  shaped  like  a  leaf. 
A  short  head  is  situated  at  the  broad  end  and  lias  one  sucker;  on  the 
under  surface  is  another  sucker,  and  between  the  two  is  the  opening 
of  the  uterus,  a  hi{,'hly  convoluted  arniugcinent.  This  worm  is  not 
often  seen  in  man.  Its  habitat  is  the  hepatic  ducts  of  sheep,  cattle, 
swine,  etc.  The  worm  is  hermaphroditic,  iitid  its  eggs  after  tlischarge 
from  the  genital  pore,  find  their  way  along  the  bile  ducts  and  into  the 
intestirjc.  They  are  thin-walled,  of  a  brownish-yellow  hue,  ovoid  in 
shape,  with  a  lid  on  one  enrl  for  the  emergence  of  the  embryo,  usually 
seen  in  advanced  segmentation  and  measure  from  121)  to  ]4(l;i  in  length 
and  70  to  90ji  in  wiilth. 

{h)  Distamn  1  PicTDCalitini)  hncmtri/um.—'Vhis  fluke  ])reserves  the  gen- 
eral leaf-shape  of  the /)/«/rim""i.  Iii-piilinim.  It  is  about  s  mm.  long  and  l.S 
to  2.5  mm.  broad.  The  extremities,  especially  the  anterior,  are  sharper 
than  those  of  the  preceding.  It  is  semitranspan-nt,  and  flecked  with 
brown  from  the  eggs  within  the  body.  It  is  more  common  in  the  lower 
animals  than  in  man.  Its  habitat  is  in  the  bile  pa.ssages.  its  eggs  being 
carried  thence  into  the  intestine.  They  are  ovoid,  with  thin  shell, 
of  a  light  brown  color,  measuring  about  40  to  45>i  in  length  and  20  to 
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R.  PlaUihelminlhai. — VtTiiiiiious  iiit^stinal  jmrasites  are  more  fti 
prally  known  than  the  above  protozoa,  and  thi-ir  clinu-al  iuiportsiirt 
li'SN  uiit'tTlairi.  ]totli  local  anil  ^<-iieral  sympionis  of  importance  m 
be  ppeilic'atcd  of  individuals  c.xamplra. 


Fio.  146 


Pm.  149 


Hi^aJ  'if  Ttrniti  mtairiata.     CEichhont- 
Tin    150 


I'ncinai'ta  JiJ^M/funJi*.  rritienifiofl.     tl 


HciiJ  of  y.  soduin.      X  4fi. 


I.  Ccst'iilr-i.      Till"  ii-nrri's. —'r\n-M-  luinisiti-s  infest  only 
iiilvstiiir,  l"  llic-  «;i||v  <>!'  uliirli  llii-v  cliriL'  I'.v  tlir  fi(.vid.    Th 
neck  arc  small,  tlic  joint-  jin-  fliit  and  form  loiii:  ribbons. 
joints  rontinnally  tlntp  off  and  can  easily  lit-  rt'cognized  in 
liy  ilic  niikcd  I'yv.  and  iIil'  cir^s  by  llu-  nx'  of  tin?  inicroso 
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frees  arc  beat  waslieil  in  water  aiui  brnkpn  up  to  cihtain  the  eggs.  As 
tlip  kiwcr  joints  hto  lost,  iicwniie«i  tiikr  tlii-ir  plucc  from  ahovc.  'I'fip 
more  important  arc  the  following: 


Fici.  ISl 


Ftti.  is: 


■Nil  I'l)  r.  lofiiim.  Tiiitiiriil  «»'.  Hiid 
(in|jifK'-il  ihrvr  liiii™  !■■  "huw  nrnmac- 
inciii  of  ulrruB,    <Aftcr  Lcuckart.) 


I'ronliiiiiii     III     HiiihniK--  iiholvr     talaa, 
iiiiliiriLl  nip,  HUil    viilurKcd   (lircL-    timta. 

(Arirr  Kichhont.) 

Piu.  153 


U\  Bothrioetiihaluf  laiut.     X  300.    (After 
Kii'lilion-t-i 


fill.    154 


J''i«-    lii.^ 


• 


Ebk»  at  Trieoccphaiut  dujnr.     X  275. 
[Eichhom.) 


K)(ai>  ut  Oxi/utU  irrrnfoiluru.     X  Z7£ 
CAIlrr  KiiJihonn.) 


rio.  isfi 


Pto.  l&7 


(fJV^rii  rcrmictalarU.    IintunU  flilc. 

(Kii^hliont.) 


live.     lEiuliliural.) 
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ciitions  these  develop  into  sexually  mature  rhnMitoid  males  and  females 
iAnguillida  sUTcoralis),  and  tbe  females  deposit  ova  or  living  younp, 
very  like  those  protluced  in  the  intestine  but  a  little  more  slemJer, 
which  gain  access  to  tlie  digesti\e  tract  of  another  host,  where  they 
pass  tlieir  parasitic  \iie  as  A ngitiUiila  inlestiimlis.  The  parasite  is  ihe 
cause  of  Cochin-China  diarrhea,  and  is  found  in  the  stools  of  casta  of 
endemic  diarrhea  of  hot  countries. 

Vegetable  Parasites, — AVe  find  Imtli  iiiithogenic  and  non'pathogantc 
vegetalile  panisitt-s  in  the  feces,  which  are  olaascd  as  (1)  moulds, 
(2)  yeasts,  and  (3)  fiasion-fiinfti. 

1.  MoiiliU. — The  ihrnsli  fungus  is  of  rare  occurrence  in  the  feces, 
and  has  no  special  clinical  iui|>ort. 

2.  Yi-aeis. — In  all  feces,  \eiist  cells  exist.  They  are  most  miiuerous 
in  ucid  stoolr*.  They  stain  dark  brown  with  a  solution  of  iodine  and 
potassium  iodiclc, 

y.  Fis.tiiiii-funiii.—liwliThi  arc  fi.uiiid  in  great  numbers  and  make 
up  from  20  to  10  per  cent,  of  the  dried  stool.  Their  differentiation 
and  reengiiition  requires  special  liiictfriolngical  studies,  excepting 
tubercle  bacilli,  which  ciin  l>c  stiiint-d  iind  recognized  as  in  sputum. 
They  are  f<>und  uc-ea^ionally  in  inilmoriary  tuberculosis  (swallowed 
sputum),  but  1  lie  coii.Hiiiiit  recovery  of  llieru  in  large  numbers  is  indicative 
of  intestiual   iuvolveuient. 

Chemical  Examination  of  the  Feces,— The  chemical  examination 
of  the  feces  has  but  slight  clinical  value. 

Tiie  U')rni;d  freshly  j)a.ssei|  feci's  iirt^.  usually  alkaline  but  the  reaction 
is  not  coiislant.  An  excessive  fal  or  cjirbohydrate  diet  may  cause  them 
to  become  acid,  and  in  intestinal  disca.ses  they  may  be  acid  or  alkali. 

Mucin  and  aliiuiMin  are  Tinnniilly  present:  peptones  may  occur  in 
different  diseases.  (Von  Jakscli,)  Among  the  acids  to  be  found  are 
bile  aeiib,  \ciliitile;iiid  fiitlv  iii'ids,  fonnii',  iieedc,  l.uilyrie,  and  propionic 
acids:  while  plienol.  indol,  skatol.  eliulesterin.  ami  fats,  according  to 
von  Jakseh,  are  always  present.  Tlie  cleniDHstrariun  of  these  substances 
will  not  aid  in  the  diagnosis. 

The  normal  cikTinri  iiinlfer  uf  the  feces  is  stereobilin  (urobilin)  and 
pigmeiHsderi\ed  from  the  food.  Tiie|irr>eitcciif  urobiliti  may  be  shown 
by  treating  a  small  portion  of  the  feces  with  a  saturated  nqueous 
solution  of  bichloride  of  mercury.  Normal  feces  are  colored  red;  a 
green  colonition  Nhi.nv,s  the  jire-senee  of  unaltercil  bile  |)igrnents. 

Test  of  Occult  Blood.  The  most  important  ihemieal  examinations 
for  ordiTini\\  ]airpii,s('siire  llie  lest.-^for  occult  bloc.il.  The  patient  should 
be  plneei!  on  a  uicat-frce  diet  for  three  <lays  preceding  the  examination, 
and  all  local  bleeiliuK-pointa,  as  in  llie  nose,  pharynx,  lungs,  rectum, 
etc.,  must  be  excluded, 

Ahiii  Test. — (Jrind  up  a  small  piece  of  feces  in  5  e.c.  of  water  and 
place  in  a  test-tube,  add  el  her  and  shuke  well  and  pour  otf  supernatant 
fluid.  Repeat  twice  in  oriler  to  thoroughly  extract  fiils.  .*\ild  one- 
third  volume  of  ghii-ia!  acetic  aciil  and  equal  volume  of  ether.    Shake 
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well  and  pour  off  about  3  c.c,  of  ethereal  layer.  To  this  add  about 
3  c.c.  of  a  solution  of  aloin  (sufficiciil  to  t-over  tliv  end  of  ii  spatula) 
in  7l>  per  cent,  ak-oliol.  The  solution  should  be  freshly  made.  Add 
about  3  c.c.  of  ozcmizi-d  turpentine  (c.  p.  turiwntine  exposed  tn  tlie  uir 
for  a  month).  In  the  presence  of  blood  the  lower  solution  in  the  teat- 
tube,  the  aloin  solution,  turns  a  cherry  red  within  fifteen  ininntes.  If 
the  test  is  negative  the  yellow  solulion  remiiins  uncolored  for  dftccn 
minutes,  but  after  this  time  may  begin  to  turn  red. 

Beiizidin  Tesl. — Boil  a  small  portion  of  the  feces  in  a  test-tube. 
Cool.  Add  2  to  3  e.c.  of  a  concentrated  solution  of  benzldin  (sufficient 
to  cover  the  end  of  a  knife  blade)  and  glacial  acetic  acid  (5  c.c.)-  Add 
about  3  c.c.  of  hydrogen  peroxide  (3  per  cent.)  and  shake.  The  white 
foam  will  contain  bluish  particles  and  in  two  or  three  minutes  the  entire 
solution  will  be  colored  dark  blue  or  green  blue,  which  graduiiliy  hecoines 
90  intense  as  to  be  almost  black.  This  test  is  extremely  delicate,  reacting 
to  bloo.1  .hinted  1  to  U)n,()0(). 

Value  of  Teats. — These  tests  are  of  great  value  in  diagnosticating 
disorrlers  of  the  alinientapy  canal.  If  bleeding  elsewhere  (gums,  lungs, 
rectum,  etc.)  is  excludi-d  and  the  puticjit  has  bei.'Ti  on  a  meat-free  diet 
the  presence  of  occult  blood  is  highly  suggestive  of  malignant  or  ulcera- 
tive disease  of  the  gastro-intestinol  tract.  In  canct-r  of  the  stomach, 
the  test  is  positive  early  and  omtinuously;  in  ulcer  of  the  stomach, 
when  subacute  or  acute  it  is  positi\e;  in  rlirojiic  ulcer  it  is  intermittently 
positive.  Neoplastic  ulcerations  of  the  intestines  are  positive;  other 
ulcerations  vary;  intestinal  tuberculosis  is  usually  negative. 


CHAPTER  XXIX 
EXPLOHATORY   PU.\(_TURE 

The  presence  or  absence  of  fluids  in  the  natural  cavities  of  the  l)od.v, 
as  the  periciinliitm,  the  plcurn,  the  abdoiiieii,  or  the  giill-bl adder,  inu.it 
frequently  hv  ascertnineil  by  tnoiins  of  puncture  or  aspiration.  Tbe 
fluid  is  secured  for  cxiiiniimliiiii  iit  ihi-  waiiic  time.  The  fluid  of  tumors 
iir  cysts  is  likewise  w  iilidnnvn  to  coTdplete  a  diagnosis  by  detemiinin]^ 
its  cheiuiciil,  inicrnseii]iic.  nr  bin-teriolojriciil  el ui meter. 

The  Instniments.— If  it  is  the  desire  of  the  observer  to  detcnain« 
tin:  prefle[K*e  of  Ihiid,  or  If  Hiiid  is  Iti  he  ohtnincd  fnr  exnoiination,  ■ 
syringe  or  jis|)initor  imist  he  nseil.  An  ordiimry  nntito.\in  syriiipi-  rnny 
he  iiseil  ill  most  r'ji.ses.  A  special  iis]iini(iir  rniide  fur  diagnosis  by  instni- 
nieiit  ninktTS  is  hetti-r.  The  needle^'  lire  .sulficicritly  I'liig;  the  barrel 
hiffjc  eiHiujih  til  hold  siiHieieiit  fluid  for  any  method  of  examination. 
If  the  diagnosis  is  to  he  follmved  hy  a.»pirntton,  the  apparatus  of 
llienlafoy.  or  jiin  ei|iiiiNy  pi-rfei.-t  iippanitus.  may  be  useil  at  once. 
An  cNplorinj;  trocar  is  iiscd  for  the  rcnioval  of  pieccN  of  solid  tissue,  as 
from  tmi;ii'li'  or  fruiii  riiiiiurs  of  the  hini;. 

Preparation  of  Instrument  and  Skin.  The  instniments  should  be 
sterih/ed  in  ii  >1riiiii  --icrih/er  or  buileil.  mid  riirricd  to  the  patient 
witlioiit  eotitiimiiiatioii.  Tlie  overl.\iiij;  skin  slmitld  be  thoroughly 
scruhbi'd  :ind  io\cred  with  liiiclure  ><\'  iodine  a  shorr  time  before,  and 
i  mined  ill  lely  before  the  pimclure.  At  ihe  liiiu-  of  punelure  the  surface 
should  be  ancsthetiKcd  by  the  ethyl  chloride  spray,  or  by  subcutaneous 
iiiicftrlirsia  witli  edcainc. 

The  Point  of  Puncture.— The  points  selected  for  aspiration  depend 
upon  the  rav  i(\  to  be  i-\|)lnred  or  llii-  ^itllali^n  of  the  cyst. 

The  Pleura.  -To  withdrinv  Ibitd  within  the  pleura,  it  is  best  to  select 
a  point  for  asjiiration  in  one  of  the  lower  interspaces  uf  the  chest, 
bcHiusc  the  Ihiid  in  more  likely  to  aeeuniiilate  in  this  position  and 
because  complete  aspinition  can  there  be  pcrfonneil  if  necessary. 
Thesivlh  or^evcnlh  inlerspaee  in  the  anlerior  axilhiry  line,  or  the  eighth 
or  ninth  intcrsjiace  in  the  posterior  axillary  or  scapular  line,  may  be 
selected.  On  the  right  siile  the  upper  interspace  of  the  two  should  be 
chosen  on  account  of  the  position  of  the  liver.  If  the  contcTits  tend  to 
point  or  break  nut  at  any  particular  sp[,t  on  the  surface  of  the  chest, 
the  puncture  may  lie  made  in  this  .Trea.  In  sus))e<'ieil  iueulated 
empyema  or  ciTuaions,  the  point  of  puncture  should  be  at  the  site  of 
greatest  duliiess  and  least  fremitus. 

The  Pericardium.— Kor  as|)iration  of  the.  pericardium  three  points 
of  election  have  been  recommended :  first,  the  usual  position  of  the  apes- 
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beat,  in  the  fifth  iiifcrspate.  insidt^  of  the  midclavieiilitr  line;  second, 
the  space  between  the  ensifortn  fJirtilaRC  aii<l  the  left  seventh  eartilnge; 
tliin!,  Rotch  iias  tup|ie<l  ilie  Kfth  ri^fht  inters] latr  a  iiunilKT  nf  times 
an  the  cadaver,  and  thinks  that  this  situation  is  a  proper  one  in  the 
living  subject.  Cure  mnsl  be  riik<.>ii  In  insert  the  neculle  wliiwly  and  with 
the  piiint  directed  downward  and  towan!  the  left  axilla  when  tliis 
position  is  selected. 


Fiu.   lit) 


Anpiraliun  of  n  plimral  utlunion. 

The  Abdomen. — Kxploratinns  of  this  diaraeter  are  probably  more 

feasible  in  CDniieetion  with  dtsejiM's  cil'  ihe  Hrrr.  It  iloes  not  iippeiir 
to  be  hiinnfnl  to  insert  needles  into  that  i>r(jan.  ami  vahiaiilc  infiirniation 
is  ofteii  Euiiied  lliereln. 

The  median  line  sinmld  be  selected  for  the  punetiirc  in  aspiration  of 
the  iibdomfit.  to  <ietepniinc  the  eharacter  of  the  peritoneal  contents. 
The  blarlderniust  heemptreil  anil  a  jmini  midway  belween  the  iiinbilicus 
and  piibes  selecteil. 

The  Vertebral  Canal.  Spinal  or  Lumbar  Puncture.— The  |Mnie- 
ture  is  niaile  with  a  syrinj;e  or  a  fine  tmcjir  anil  cannula.  The 
sypinge  itself  may  be  removed  and  the  fluid  allowed  to  ooze  throujili 
the  neeille  drop  liy  drop.     A  needle  4  cm.  in  length  and    1    nim,  in 
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diamctvr  is  suitable  for  iiifuuts,  »  longer  iiL-cdle  for  children  over  ten 
years  iind  fur  ndults.  Ordinarily  the  punt-tupe  is  mado  between  the 
third  and  fourth  lumhnr  vertebra"  to  one  side  or  tlie  other  of  the 
median  hne.  'i'lw  puirit  at  which  tht-  nocdlL-  enters  tlic  skin  should 
be  the  IfVfl  of  the  lower  end  of  th*-  spinfins  procea?  of  the  fourth 
lumbar   vertebra,  one-half  inch   to  one  side.     The  position    of   the 

Fro.   lUl) 


Luiiibnr  pimi'itin. 

I"]i..    nil 


l^iitiiFpjii  imiL"iiM«'     Kiti'iriclLii'irm  (hv  trocar. 

fourth  Uunlijir  wrtebra  may  be  dclfrmincd  in  one  of  three  ways: 
(1)  by  c-ounting  from  the  ecrtehra  prominerui;  (2)  the  method  of 
Jacoby  whicli  depends  upon  ihf  fact  that  u  hne  drawn  throufth  the 
crests  of  the  iliii  ut-ni-Jti  Uie  back  intersects  the  spinous  iirocesa  of  the 
fourth  lumbar  vertebra;  (,3)  the  spinous  process  of  the  fifth  lumbar 
vertebra  is  consideraljly  more  prominent  than  the  spinous  processes 
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of  the  sacrum,  and  this  pecuHaritj'  may  he  utilized  as  a  check  upon 
the  otlitT  twu  Diellioil.i.  PraclKiilly  in  nil  cases  nil  three  metlicMJs 
should  he  employed.  A  mark  on  the  skin  may  he  made  with  iiri  indelible 
pencil  or  with  a  soft  lead  pencil. 

Tcr.hnii[UE. — The  technique  is  as  follows:  the  patient  may  he  cither 
sitting  up  or  Ijing  on  one  side.  The  former  position  tan  only  he  used 
in  patients  who  are  conscious  and  not  siiircring  fnim  .severe  dlscjise. 
The  patient  sits  preferably  crosswise  upon  a  narrow  operating  table; 
the  body  is  hent  well  forward,  .se|>arating  the  spines  of  the  vertebrie 
as  much  as  possible.  The  latter  position  should  he  usril  if  the  patient 
is  seriously  ill.  The  patient  shouhl  lie  upon  the  side  with  the  thighs 
flexed  upon  the  abdomen  and  the  thorax  hent  over  the  knees.  The 
site  of  the  puncture  shouhl  be  surrounded  by  sterile  towels,  The 
point  of  the  needle  is  placed  directly  over  the  mark  upon  the  skin; 
the  needle  is  held  at  an  angle  of  45  degrees  to  the  surface  of  the  back, 
and  inclined  slightly  toward  the  median  line.  It  should  be  thrust 
forward  steailily  and  slowly,  and  not  turned  or  twisted.  In  the  great 
majority  of  instances,  it  the  patient's  back  is  well  arched  and  the  needle 
is  thrust  in  the  du-eclion  described,  it  will  enter  the  spinal  cuiial  without 
difficulty.  When  it  has  been  inserted  between  ti  and  9  cm.,  if  it 
has  not  met  with  obstruetion,  it  can  be  assumed  that  it  is  in  the 
lumen  of  the  canal  and  the  trot-ar  may  he  withdrawn.  As  soon  as 
the  trocar  has  been  withdrawn,  ordinarily  two  or  three  drop.s  of  dear 
or  bloody  iluid  will  How  from  the  tube.  A  mercury  manometer  at  the 
level  of  the  puncture  should  be  connected  by  a  rubber  tube  with  the 
caimula  and  the  intraspinal  pressure  determined.  The  fluid  can  then 
be  permitted  to  flow  into  prepared  receptacles  until  it  begins  to  drop 
very  slowly;  llie  needle  .sliouid  then  be  withdrawn  and  the  opeiiijig 
sealed  with  a  little  cotton  and  culloilion. 

Certain  niodtflcalions  may  be  employed,  A  preliminary  incision 
sufficiently  large  to  ailmit  the  needle  without  touching  the  skin  on 
cither  side  may  be  made  at  the  site  of  the  puncture  to  prevent  carrying 
in  skin  bacteria,  allliongh  itircclinn  practically  never  follows  a  simple 
puncture.  The  puncture  may  be  made  In  any  of  the  other  interlumbar 
spaces  where  the  ilifHculties  are  not  much  greater. 

Of  the  accidfiils  that  may  hafjpen  during  ihc  operation,  the  most 
important  is  the  faulty  direction  of  the  needle,  so  that  inslca<l  of  finding 
the  intervertebral  space  il  strikes  upon  the  arch  of  the  Ininitar  vertebra. 
If  this  occurs,  it  is  only  necessary  to  withdraw  the  needle  a  short 
distance,  alter  it,-*  direction  slightly,  and  thrust  again.  In  some  individ- 
uals the  interspaces  are  so  close  together  that  it  is  impossible  to  insert 
a  needle  of  i)rdinary  .tize.  and  Ihc  operatitin  becomes  futile.  If  the 
cerebrospinal  pressure  is  low,  and  ihc  neclle  is  very  dull,  it  may  he 
difficult  to  pierce  the  spinal  membranes  and  no  fluid  is  obtained.  If 
tlie  needle,  in  piercing  the  canal,  wounds  one  of  the  large  veins,  the 
spinal  fluid  will  he  blootly,  and  this  may  render  its  subsequent  examina- 
tion unsatisfactory'.    If  it  presses  against  one  of  the  roots  of  the  cauda 
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equina,  it  uui.v  causr  pain  ur  twitching  of  the  musdrs  of  the  extmoitics. 
SiMnetimni  iiwudoniemhrane  nith  pus  or  fH'tinous  fluid  fills  the  iipinal 
raiuiL  uimI  hvmr  no  HqiiitI  15  ^AillHlrswn.    Ailhesions  ituty  cause  the' 
fluid  to  be  liM-ulaled. 

SouftiuM^  u'heii  the  ite«dle  has  been  in^ertnl  and  the  spinaj  fluid 
has  flowed  fn-el>-,  it  may  suddenly  stop.  This  b  due  to  some  obstrec- 
tioti,  it»iuilly  a  ihtm-  nKit,  |ire.-<siitK  ARaJn^t  the  end  of  the  neeille.  It 
can  usiudlj-  be  dbkKijicd  bj*  rein^-rting  the  truc»r.  The  Crrdirospinal 
fliiiil  sht>tilil  tiov  out  father  slowlj-.  preferably  drop  by  drop.  If  it 
coQtes  in  a  furcible  streum,  it?  How  sliotild  he  checLe<l  either  by  pinching 
the  rubber  tube.  or.  if  Siting  up.  ha\-iiiK  the  pattent  be  down.  U 
during  the  operatioti  the  patient  shoiiUlotmpUinof  hewbd>c,<&inoeaB, 
or  nausea.  «r  if  he  ifrtoaiLo.  the  operatioo  ^hisuld  be  iatatnqAcd  at  ooee 
aiHl  (he  |tatiert  place<l  either  horitonially  or  with  the  lover  portioD  of 
th*'  lnufy  slightly  i4ev,iu>l. 

Dau  Obtained  fnm  Spmal  Ponetare. — Tbe  oonnal  pressure  of  tbe 
envbrvt^uiuil  riuid  «  ben  th«-  putH-tiin-  i>  uudr  bdow  tbe  maits  taamab 
and  the  [>aii<'iii  i>  uiiri;H>i  t>  U-iween  M*  and  lOU  dud.  If  the  pnlieat 
«<  l^ilV  down,  the  {.tfvssurr  Riiiee^  between  0  ami  V  mm.  If  the  pres- 
sure ci  aK>\e  UVi  mm.,  with  the  patieoi  in  the  m»ighl  pnattinn.  it 
b  di4iix-tl>  )Qih<ik<^^.  lit  M.ioie  cwm^  it  may  e%'«Q  ttmA  SOD  mm. 
iMfeflk^  in  the  <.vrebnv{<inal  [tfes-urv  iodk-aiei^  irrttattoe  id  the  cmlinl 
oePv»Hfii  \v-leoi.  -iue  tv»  the  jm>e^T  '■-'  «  T-Jinor.  or  to: 
^taiK'e  in  tbe  W*»<ii.  »>  f«>r  ewu'  ia  and 

tv<  iM.<aR- inIUluButt<e^  prtves'*  it-.  ;.  -  .>.-...-.. ^ftnal  ^^TAtfli.] 
meaiuaptts. 

TW  TlttiiL     I'hc*  ti  i-trar   t><rmall\   asd  1-  ~   "  TimtiMy  <a<^ 

b>n^   i'-'{  <^>('vl!  iueti!'-^<nii  di^<f>Wrs  at>'  •■-  -  Bnaaptv; 

wr^rfeiwi-CTi;  Sua;  ^ic-t*^-^  4  nseei:  !r*k\  , ;  i.;  ..bt'j     1"e 

wOkhtti'o.  It  iua>   kvolx'.ij  *>  afucfe  *s  *  10  t''  per  rr^t.. 

w  tiirvn-(ii.'«^  B»eett4pto^    li  tfev  S^lai  is  bkx»tj.  ;        ■  '     irup  «f 

albusuit   vtt^    Se  ^x<a.-4(jenti<i(^   ^:Kfv«f<«i  •Tttb.-ai  »- 

fi.tpi.'ai  i.'h.iiuee      U  i.-v«iauac  a  ■^CfSaA.v    pjrv^'uSfv; 

Ketoas  -  -^-tuix'tt      ITiBs  >,-«\tu>4^    ■iKst^'^na.-^  4  V«  -   j^UT  the 

.^  ffHi-ti'T   Xtr^rn:     t^ia    t -^ft        W   PP»4  >■   nwSf  5w    ir  the 

•vaov    Siii  i--*  laiu-j'vs   *.«  •.'.'.  »■■  *.-  TK-rtMA.  --w^uiun  u\a->i» 
toti  1x11  V-r  ^3ie^  ■«vvtKit>>,     L3«t\-(ki*f\t  (M.-^tubi  s^iaeinic  > 
jtir^tKv  ■H  a  fRUuiik*  vr  ^'vx>uv«t   y<v.-H.<tCa«r.  ^fwwfnK 
!iuttrs.   Pw  anc  %>.  acv  nw^fwrMi^  |rwMt3\e  m  twbvn^oiww- 
ami  uv-l'ses-  -re  ivevKs  >ff  Wwiiapfcts. 
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Tlie  Wassermiinn  reaction  may  also  be  applicii  to  the  wrcbrospiiial 
fluid.  The  fluid  msy  be  searched  for  mberele  bacilU  In  siisperteii 
cases  of  tiilierriilfiiis  nn-nin^iitis.  The  pri'seiice  nf  Ijir^c  miriiln-rs  of 
mononuclear  leukocytes  would  exclude  the  other  forma  of  meiiinKltis. 

Cjtoloeic&l  Exammation.  — The  fluid  should  be  ceiitrifujeiated,  aiul  the 
sediment  :ipre!td  upon  oover-plasses  and  stained  by  the  usual  methods 
for  blowl.  Nornijilty  there  are  bnt  few  cells  (lymphocytes)  or  noue  at 
all.  In  meningeal  disease,  if  the  polymiir]>hiinuc[ear  forms  are  in  excess, 
acute  meningitis  is  probably  present;  if  the  mononuclear  forms  of 
leukocytes  pn-doniinate,  the  infection  is  presniniibly  tubemilous. 

In  syphilitic  and  parnsyphilitic  disor<lers  l  tabes,  paresis,  eercbrospiiial 
sypliilis]  there  is  also  a  m;irkeil  l\'niphocytie  iiicreiise. 

Bacteriological  Examinatioa. — <  over-glass  jircparations  arc  made 
of  the  fluid,  and  cultures  taken  at  once.  Htreptocncci,  staphylococci, 
the  pneumococcus,  and  the  meningococcus  (  JUphcwTue  intriirclhiliin's) 
may  be  detected  in  purulent  mrningitis.  Tubercle  bacilli  have  been 
frturid  in  tuberculous  meningitis,  espcciidly  after  centrifiigiition  or 
sedioientatiim.  After  the  fluid  has  been  twenty-four  hours  in  a  conical 
glass  the  fine  clots  which  form  should  be  exaniined  for  lincilli.  The 
absence  of  bacilli  does  not  exchiile  tuberculosis.  The  positive  result, 
however,  is  diagnostic.  Inoculations  of  guinea-pigs  Hill  give  n  positive 
diagnosis. 

Cysts  and  Tumors.— These  with  fluid  contents,  should  be  puncture<l 
over  the  point  which  presents  externally,  and  where  they  arc  evidently 
in  closest  proximity  to  the  external  walls. 

The  Spleen.  -The  spleen  has  been  punctured  for  tlieniiieutic  and 
diagnostic  purposes.  If  the  organ  is  hard,  as  in  chronic  malaria,  it 
may  be  done  without  danger;  Imt  if  il  isiMiliirgcdiind  soft,  as  in  infectious 
diseases,  such  as  typhoid  fever,  it  is  hardly  justifiable  to  puncture  it, 
becauseof  the  danger  of  subsequent  rupture.  Risk  attends  the  puncture 
of  other  organs,  as  the  kidney. 


THE  EXAMINATION  OF  EXUDATES  AND  TRANSUDATES 

The  serous  cavities  contain  but  little  fluid;  pathological  excess  of  fluid 
may  be  inllanimatory  in  origin,  nn  exiidiite,  or  due  to  non-inlhimmatory 
circulatory  disorders,  a  Irointiidtifc. 

Fluids  are  also  ohtjiineii  from  cysts,  but  do  not  rcfjuirc  different 
methorls  of  exiiniinalion.  In  any  case  the  Ihiii!  is  withdrawn  In'  explora- 
tory i>uncturc.  In  the  cxainiiiatimi  of  the  fluiil  thi'  niikcd-cvc  appear- 
ances are  iir-^t  iioli'd;  then  niii'nis<'0|)l<*  cMiiriinatinn  vvilh  and  willuiut 
Staining  is  resorteil  to.  ("hcmical  eXaminatinn  is  also  required.  Often 
culture  preparations  and  inocidjitron.-*  must  be  pe.sorted  to,  as  in  the 
case  of  pus  or  of  mtous  exudatiim. 

The  Exudates.  — They  may  be  composed  of  pus.  seropus,  Rangrcnons 
debri.s,  blood,  or  pure  serum.     \Vhen  pus,  seropus,  or  putriil  fluid  is 
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w]Ui(lrnwn,  it  implies  ubsohitcly  an  infltimrantory  orijinii-  Blood  or 
li|(HHt.\'  wtwwi  U  iisunlly  of  tiibcrciilous  or  ranccroiiH  origin.  A  chylous 
tltiit)  U  UNiiiilly  Will'  to  ol)3truclioii  of  the  lymph  channels. 

PrHl'UKNT  Exi'l).\T»>i.— I'us  raiiRCs  in  color  from  gray  to  f^'eeniah 
Vfllow,  \\  is  turltiti,  of  high  si>«"ifii:"  gra\-ily,  and  alkaline.  It  v-vics 
It)  rtHisUUMur.  WXven  stutHlinK  after  npinovnl  it  »-puratrs  into  two 
UjiTs;  ll«'  Hp)H"r  layvr  i*  lijiht  \i'Mow  and  iranspairnt.  and  the  lower 
o|>«t()iH'.  I^l.'i  may  W  nu\(il  with  Mood,  and  b  tlu-n  rrddish  bromt. 
NVht'u  it  htts  imd<'r]^>n4-  diHimtpti^itkin,  it  b  thin,  fmcn,  or  browni^ 
lv«l.  mid  vi  a  )ictH-t rating  <Hlor, 

Micr\Mn\'\>w  hljcMmittatiom.  —  It  fresh  tbe  specimra  rontaitis  innu- 
u»»srwlJc  K-ukwv ti^s  t»f  titr  jn>l>nucl«ir  neutrc^thilic \-ar*et>',  vliidi  may 
»lhtM  anH'lH^I  UH>\  nncnt».  If  vXA.  the  ku)Eoc%-tr5  arr  drgeoaated  and 
itif  uwM  arr  um>V  tmt  with  dilGt-iih\'.  if  at  all,  and  tbe  panolo  cmn- 
tKHU'T'nHv  K«\t-t4t<i><)  (vIU  «rr  usimtl.v  al5D  fouad.  IVirifipraraoce 
iK^vtHts  ut^ui  the  fn^itr^  of  iKr  brawRttap.  Hf—tnwBn  (if  iberr 
k>»Kt<o-ti)w\hH)s  h<t>kMThajef\  fatty  acid  ct^'^aab  mad  triple  pliyiihMtBs 
aiv  AVti  iit  tHtt  Ats)  .-K'Jin'tvtin  m-»tal;>  in  additna  ta  old  pas^ 
wv  at*'  f^-^ttkL  b«i  th*w  prv<t<r  fdmti6catk<o  AtrpcuAs 
»*  t^x'4l)lUt^^n  wrtWxK 

^^vwuv-ttt^    mJ  a»L'«t<tM.<l>.v«i,-aB^ .     TV>   (viae  Bb 

wtatxiw. 

<!•  r^wKVv-**     iV  ■I'u.-'vAiV.m-  ..w^r-^arvw  i-^  hufaiiij  au 
V*  ^-s^  ,-Avi\'^A-*ii»  tM  S'  aw  -fn    f    liiii  fiiHiirfi 

\NunJ       ^jtiv<\    *i^~v*'    'Ia:    •'t<ei!    t^J*  f^v/cefi  :* 


*'Nw       •M*-»W!V^'<**'C^ 


ata^«2v  iMv   aa    -^r<i«H«*^    '*  «^       -1   >>.  't^'^a  »-  » 
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mentioned  in  this  section.  The  Ruid  hiis  the  property  of  i-hylt'.  Somc- 
times  in  peritoneal  exudation,  particularly  if  the  patient  has  been  upon 
n  milk  diet,  the  fluid  contains  fatty  ruattt-r,  wliicli  gives  it  a  milky 
appearance.  The  same  character  of  fluid  is  seen  in  obstruction  of  the 
thoracic  duct. 

Transudates. — This  cla.ss  of  fluids  is  serous,  bloody,  or  chylous.  The 
specific  gravity  h  lower  than  in  inflammatory  etTusion.  The  color  is 
light  and  the  reaction  usually  aJkiilinc.  On  uieroscopic  exiiniinuliun 
but  little  is  found.  In  pleuritic  effusions  there  may  be  considerable 
endothelium,  wliich,  if  inixcil  with  blood,  may  be  due  to  airrinuuin. 
Serum  contains  albumin  and  sugar,  the  former  iiiprcat  excess.  Peptone 
is  always  absent.     The  fluid  co;igiilatcs  with  difficulty  on  boiling. 

Differnilialioii  between  Exudates  and  Trana^idatcs.^'Vhl^  is  obtaiiu'd 
by  compari.'^rin  uf  the  specific  gravity  and  athumiu  content  of  the 
two  fluids.  The  transudation  that  occurs  in  cachectic  and  obstructive 
conditions  has  a  specific  gravity  of  DMI.t  to  1.015  anil  the  albumin 
rarely  is  greater  than  2. .5  per  cent.;  the  exudation  of  inlliunmatory 
conditions  has  a  specific  gravity  greater  than  I.dlS  and  the  albumin 
content  is  between  4  and  C  per  cent.  Furthermore,  a  transudate  upon 
microscopic  examination  shows  only  a  few  cells  and  a  preponderance 
of  endothelial  cells  as  a  rule;  an  exudate  -shows  numerous  cells,  the 
leukocytes  predominatinR, 

CyhidiitgiiudLi.  -  The  microscopic  study  of  the  leukocytes  of  an 
exudate  yields  valuable  information,  particularly  in  regard  to  the 
nature  of  pleuritic  effusions  and  tt>  a  somewhat  lesser  extent  in  other 
effusions.  A  very  thin  smear  is  miide,  dried  rapidly,  mid  stainei!  with 
eosin  and  methylene  blue.  Acute  inflanmiiitory  conditions  show  a 
marked  predominance  "f  the  pulynuclcar  neutrophilcs  (averaging  "H 
per  cent.);  chronic  inflammatory  conditions,  as  tuberculosis,  sliow  a 
predominiincc  nf  the  lymphocytes  {^iD  to  IT)  per  cent. J,  the  percentage 
increasing  with  the  length  of  time  the  effusion  is  present.  The  transu- 
date of  non-iiiflanunutory  circulatory  disorders  jjIso  sliows  a  high 
lymphocytosis,  but  is  differcntiateil  from  tuberculous  effusion  by  the 
usual  methods  of  differentiating  between  an  exudate  and  a  transudate 

In  malignant  di,sease  ()f  the  serous  membranes  the  occurrence  of 
mitotic  endothelial  cells  is  highly  suggestive.  If  pieces  of  tissue  are 
removed,  tlie  ilingnosis  can  be  verified  by  histological  examination  of 
the  tissue. 

Contents  of  Cysts. — In  aspiration  of  the  ahdomen  and  of  the  pleura, 
cysts  are  sometimes  evacuateil,  the  nature  of  which  is  often  delermini'd 
by  an  examination  of  the  fluid. 

Ilyddiiii  Cy.ilif. — The  Hnid  of  hydalid  cysts  i,s  clear,  alkaline,  and  of 
a  specific  gravity  of  1.010,  It  contain.s  sodjimi  chloride  in  cxee.fs,  grape 
sugar  in  small  amount,  and  very  little  if  any  albumin.  On  microscopic 
examination  booklets  are  found,  as  in  the  sputum  from  hydatid  cyst 
of  the  lung,  a.t  well  as  portions  of  membrane.  The  heads  or  scolices 
are  sometimes  found.     If  suppurutiun  has  taken  ])lacc,  the  original 
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nature  nt  the  cyst  cniinot  be  ma<te  out  unless  liooklrts  air  fuuix).  After 
the  fluid  has  been  slanding  in  a  conical  ^ass  vessel  the  bodies  may  be 
found  in  the  se<lini^nt. 

Omrian  Cpntt. — Tl>e  fluid  from  an  ovarian  ej-st  is  of  high  specific 
(ITavity,  averaging  1 .021'.  of  alkaline  reaction,  and  contains  usually  but 
•  »mall  antiiunt  uf  albumin.  On  uii<'rus<»pie  exuniination  various 
fomis  (if  epithelial  cells  arc  seen,  colloid  bixiics,  and  cholcstcrin  cr>-stals. 
If  heninrrhage  has  taken  place  in  tbe  c\st,  the  enlur  uf  the  fluid  is 
eurrespuiMlingly  changed,  and  iK-sides  the  ^uamuus.  columnar,  uid 
ciliated  varieties,  some  epitheliuo]  in  the  stage  of  fatty  degeneration 
and  re<l  and  while  hlixxl  wrpiis^^eji  art-  seen.  In  ouJIiwl  cysts  the  usiud 
concretions  arc  fouml. 

In  drrmoiJ  eyst.-i,  in  addition  to  the  above,  squamous  epithelium, 
hairs,  and  fatty  heinuloidin  ami  cliolesterin  ei^stals  are  detected. 
Orarian  fluid  contains  albuuin  and  pseutlomucin  (tnetalbtuniti). 
The  latter  i"  deieeted  by  mining  a  {Htriinn  of  the  fluid  with  three  times 
its  bulk  i>f  alfthol.  It  i<  then  m1Io»»-(1  to  stand  for  twenty-four  hours, 
when  it  i.*  filteretl.  Tbe  prtvipitaie  is  retnove«t  and  suspended  in  water. 
.After  filtering,  the  liliraie  is  seen  to  be  o|wleseeat,  and  is  tested  as 
follows ; 

1.  (>ii  bi^iling  no  precipitate  is  fortueil.  but  the  fluid  becotnes  turbid. 

'1.  The  fluid  becomes  thick  and  of  a  yellowish  tint  when  treated  with 
aeeiic  aei<t  alone. 

C^ttic  A.'iVnrv.--The  fluid  fn>m  a  c>siie  kidrtey  can  be  tecQgnixed 
by  the  pri>pertie<  it  deri\t's  from  the  renal  sci-retion.  I'rea  and  tiiic 
acid  in  lar^e  amounts  point  to  its  true  s>Mirce.  llenal  epitbeUum  is  of 
the  greatest  diatfiio>lic  value.      Ihv  I'riiie.i 

Pancffittir  Cfi^t-f.—TW  Hutil  from  c\st*  i>f  the  pauerra^  is  of  a  specific 
gravity  of  I.<il2.  but  may  be  as  hisli  as  l.ti2>.  It  cwiiains  cbole^ierin 
crystals  in  aliuinlaiMv.  and  bUoHl  aiM)  pi^nk^t.  ScTum^bumin  is 
pn^eni.  but  ntct-ilbumin  is  iiot  fouml.  0(  [unicuJar  diagnostic  value 
is  the  fact  that  tbe  Huid  ilig«-~T«  6bnn  and  albumin  and  emukifies  Eat. 
LrsT>  itBp<^>rtatit  is  thi-  •.'on\eesi*>n  of  -larvfa  iuio  sugar.  a»  other  cystit 
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CHAPTER   XXX 
FUNCTIONAL  TESTS  OF  ORGANIC  EFFICIENCY 

Tire  study  of  the  functions  of  organs  supposedly  pathological, 
has  in  the  past  few  years  rurciveil  mucli  atttTitioii,  and  us  a  result  of 
this  work  much  knowledge  has  been  gained  as  to  the  capacity  of  an 
organ  for  performing  the  work  it  is  called  upon  to  do.  Valuahle  informa- 
tion is  gathered  by  these  studies,  and  such  infonnntiun  is  found  to  be 
of  importance  not  only  in  diagnosis  bnt  also  in  treatment  and  in  prog- 
nosis. Broadly  speaking,  the  stu<l\'  of  the  patliologini!  pliysinlogy  of 
the  organs,  includes  most  of  our  present-day  methods  of  diagnosis. 
As  for  example,  the  study  of  the  motor  ami  secretory  power  of  tlie 
stomach  by  means  of  the  stomach-tube,  the  examination  of  the  blood 
or  of  the  stools,  and  the  various  examinations  for  impairnieni  of  the 
functions  of  the  cerebrospinal  syslciii,  ail  aid  in  delcrmiuing  func- 
tional capacity;  bnt  in  its  more  limited  sense,  the  term  "functional 
test"  is  applied  to  the  specific  method  timployed  (I)  in  the  diagnosis  of 
disorders  of  organs  inaccessible  to  the  onlimiry  methods  of  diagnosis, 
by  mean.s  of  ilie  study  of  their  furiclions  jmd  (2)  in  the  more  accurate 
and  early  diagnosis  of  the  extent  of  impairment  of  the  functions  of  an 
organ,  tiie  more  apparent  disorders  of  wjiich  can  be  upprecialed  by 
the  common  diagnostic  methods. 

The  importance  of  functional  tests  cannot  be  gainsaid;  not  only 
in  diagnosis  but  in  treatiiK'nt  haw  llicy  proved  of  paniuiount  value. 
In  treatment,  we  are  concerned  not  so  much  with  what  the  disease  is, 
as  we  are  with  the  prctloniinatirig  disturbance  of  function  the  ilisease 
produces.  In  the  jirognosis  of  a  case  we  are  aided  in  foretelling  the 
results  by  tlie  degree  of  impairment  iu  function  the  disease  pnidm-es. 

In  the  present  section  four  organs  will  be  considered,  the  jiancrcfis 
and  the  liver,  organs  which  for  the  most  part,  nidi'ss  grossly  diseased, 
are  incapable  of  causing  definite  nianifest  lit  ions  of  their  disorders,  and 
the  heart  and  kidneys,  organs  which  cause  definite  manifestations  when 
diseased,  but  in  which  we  are  nnidile  to  a))preci;iie  Ij.v  ordinary  means 
the  extent  of  the  damage  and  the  etfects  uf  the  ilisordcr  even  when 
great  Impairment  ni  the  function  of  lliat  organ  has  taken  place. 

Other  organs  have  been  omitted  either  iicr-ause  no  satisfactory  clinical 
tests  of  functional  efliciency  have  been  devised,  as  with  the  lungs  and 
with  cancer  of  the  stomach,  or  bccjiuse  the  usual  inellioils  of  diagnosis 
give  snfticient  information  as  with  the  slonnnh  and  intestines,  or  because 
the  tests  that  have  been  suggested  are  loo  inisafc,  as  in  giving  thyroid 
extract  to  cases  i)f  thyroid  ilisease  iinil  observing  the  results, 

Liver. — A  goiHl  functional  test  depends  largely  upon  the  possibility 
of  testing  for  iuipairnieiil  of  the  fnin'lion  thai  is  |iccuiifir  to  tliat  organ. 
The  liver  i.s  an  extremely  e{>niplc.\  organ  and  most  of  its  functions  arc 
29 
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performed  in  ailljihonition  with  othtT  or(;ans  and  so  depend  upon 
numerous  extraneous  fact  urs.  Furthermore  the  more  obvioilsfunctioiisof 
the  liver  are  known  to  tuke  phice  even  when  there  is  manifestly  advanced 
disease  of  the  organ.  It  follows,  then,  that  the  testa  for  liver  sufficiency 
must  depend  upon  so  many  fiieturs  tliiit  l)iey  strongly  niiligatc  against 
speeific  tests.  .Sueh  is  aelually  the  case.  Xo  functional  testa  have  yet 
heen  devised  that  will  speeilieally  denote  insuiliciency  of  the  hepatic 
pareucliymu.  TIjc  following  tests  are  more  or  less  valuable  as  adjuncts 
to  other  findings,  particularly  when  repeated  several  times  with  llie 
same  results. 

1.  Alimentarjr  Levulosuria  {Stniihss  Tcsl). — 11)0  grams  of  leviilose 
dissolved  in  weak  tea  or  hut  water  are  given  nil  an  empty  slooiuch. 
The  urine  is  thi-n  collected  every  liour  for  four  hours.  The  several 
spccimeu.s  arc  then  testecl  for  a  reducing  substance  by  the  usnal  method 
of  eXiiuiiniiig  I'cir  sugar.  Tin-  presence  uf  alimentary  levulosuria  is  sup- 
posed to  indicate  insnfhcieney  of  the  liver.  In  S(i.U  per  cent,  of  caws 
of  cirrhosis  of  the  liver  the  test  «a.s  positive  (Clinjes).  lUiwever,  llw 
test  is  freiiueiitly  positive  in  certain  percentages  of  apparently  healthy 
individuals.  Hence,  the  test  slinuld  he  repeated  umi  found  positive 
at  least  t\\\ri-  hi-Uin-  nm^idering  tin-  result  a.s  even  suggestive, 

2.  Urobilin uria. -  liascil  njmn  the  hypothesis  (hat  pattiologiral  urobilin 
originates  in  the  iliseiised  liver  the  ijresenee  of  a  pronounced  urubilinuria 
is  supposedly  indicative  of  hepatic  iasufficicncy.  As  the  hjTxtthesis, 
however,  is  considered  by  many  erruneims,  ihe  .specificity  of  the  test 
is  \ery  (lueslionalile.  lie  tlial  as  it  riiiry.  the  empirical  fact  remains 
that  nroiiilin  is  cMrcniely  cnninii-n  in  hepatic  drrhosis,  in  passive 
(.■ongestion  of  the  liver  and  in  iVhrile  conilitions,  probably  from  au  asso- 
ciated cloudy  swelling  of  the  parenchyma.  It  is  found  frequently  in 
pernicioits  anemia,  earclnoniii,  extra-nterini'  pregnanev',  secondary 
syi)!iili.s,  lieni()]>liilia.  rrc.  Iicnee  the  li->f  is  uiily  a  confirmatory  fiiiditig 
in  associatiiiii  with  oilier  finiliiii;--  The  test  for  nrohiliniiria  (fierhardt's 
test)  Lsperfornu'd  us  follows:  HI  c.c.  of  urim- are  extracted  willi  chluroforin 
by  shaking.  Add  5  drops  of  I.ugnl's  solution  (liq.  ioili.  eouip.U, S.  P.) 
to  the  cliloroforni  e.vtract  and  follow  with  a  dilute  solulinn  of  sodium 
hydrate.  The  e\inic|  is  eciluri-il  a  yellow isli  brnwii  and  shows  a  superb 
greeni.'h  fluorescence  when  iimbilin  is  present. 

Pancreas.-  Tlii.s  organ  i?-  inaccessiMe  .to  ordhiary  methods  of  exami- 
nation and  the  iliagjioKi.s  of  jajncreatie  di.sease  depends  entin-ly  upon 
exann"nNtion>  showing  idteralioiis  in  the  function  of  the  organ.  The 
various  tests  are  applii'able  only  in  cbroiiic  pancreatic  disease  in  which 
valuable  diagnostic  data  i>  also  ai'liievcl  iiv  llie  evaiiiinjilicm  of  the 
stools  after  a  test  diet.'    The  stools  are  founil  to  he  bulky,  much  increased 

1  Schmidt'*  Test  Dipt'  l-'or  ilini'  dnyi  Ix-fniv  the  pxnmi nation  the  i>allfitii  almuld  talc* 
(liiily  iti''  [•pllow'iiic  ttii"!:  niilli.  I,.^  lit'T».  Iiiwuiu.  IINI  Brums,  oatm™!.  sci  irnuim;  3  cast: 
bultiT,  ."laiiriiui";  mino'd  ]«-rf,  IW  Bruni";  p'tOt'np",  .'UKI  arnm«.  Tlie  Iwpf  ia  lighUy  fri«<| 
in  bmicr  so  Unit  llip  iriirhnr  ic  nifi'.  The  onininil  i"  im'jiuml  ns  a  griu-i  wxih  sonw  o( 
Uiv  milk  iiiiii  Uic  Imllvr.  und  iht-  |jijtiit(«>ii  air  |.ti-|mn'd  ii"  ii  iiurce.  Milk  iiiiil  liinmiiu 
are  tiikcii  in  111"  riKuniiu;  mid  uricriionii,  tiiidiii-iil  ktocI  Htid  tbi^  tiuKx  m  On-  Ii>rcnooo 
and  cvPiiiiiB,  ttmi  llic  ri'UiaiiidiT  o(  llm  mcol  ■!  inid-'t"" 
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in  wpiclit  when  dried  (iinrmiil  54  prams,  iiiorease  up  tii  438  gmms), 
fatty,  light  in  color,  with  hjiimhiliruhin  present  (excluding  the  stnols  of 
jnmidice),  and  sluiwiuK  initruscopically  niiiny  fat  droplets  and  crystals 
and  flakes  of  fatty  ands  and  soap,  and,  most  important,  large  numbers 
of  yellow  muscle  fibers  with  well-preserved  itriations  (erpatorrhen). 

The  specific  tests  for  pancreatif  iiisuflicimry  include  many  tests  which 
have  for  their  purpose  the  estimation  of  the  activity  of  the  pancreatic 
eiiKyincs.  Sckniidl'n  rfll-jmriei  tf-st  consists  of  the  ingestion  of  pieces 
of  thymus  0.5  em,  in  size  hardened  in  alcohol  and  enclosed  in  gauze  hags 
which  are  recovered  in  the  stonls.  Preservation  of  the  innlci  (which 
must  be  stained)  indicates  pancreatic  insufficiency. 

By  means  of  Einhorn's  duodenal  tulie,  a  thin  rubber  tube  with  a 
small  multipcrforatcd  iiictallii-  arorri-simped  Inilb  on  the  end.  the  duo- 
denal contents  can  hi-  rwrovered  and  examined  for  trypsin.  The  metal 
em!  of  the  tube  is  swallowed  anil  h>ft  in  rhcslomacli  for  twd  to  four  hours, 
at  the  end  of  which  time  it  has  presumably  passed  into  the  duwlenum. 
A  strong  syringe  is  attached  to  the  end  projecting  from  the  mouth  aiid  llic 
contents  aspirated  from  the  dinidftuim.  if  the  bulb  is  in  the  duodenum 
a  golden-yellow  fluid  is  recovered,  Thi.^  is  tested  for  tr,\psin  by  placing 
a  mciisured  quantity  nf  casein  (2  per  cent,)  ina  test-tube,  adiling  ascend- 
ing amounts  of  duodenal  contents  and  incubating  for  forty-five  minutes, 
or  placing  in  a  water-bath  for  the  same  length  of  time.  The  presence 
of  casein  is  then  tested  for  by  adiling  acetic  acid  and  alcohol  solution 
(aa25  per  cent.),  rioudiuess  of  the  solution  occurs  if  the  casein  is  not 
entirely  digested.  The  try]»sin  estimation  is  made  in  percentage  of 
trypsin  rer|uired  to  digest  the  casein. 

The  presence  of  trypsin  may  also  lie  sought  for  in  the  stomach  con- 
tents hy  giving  a  test-meal  of  2IM)  c.c.  of  olive  oil  iiud  removing  by 
lavage  in  forty-five  minutes.  Trvpsin  is  also  tested  for  in  the  stools 
by  means  of  casein  digestion.  Absence  of  digestion  of  casein  in  any 
of  these  tests  iyidicates  pancreatic  iiisiiUicienc\'.  |)iastase  in  t  lie  feces  is 
also  estimated  (piantitatively  as  h  test  for  pancreatic  suflii-iency. 

In  the  study  of  disturbances  of  the  internal  secretions  of  lhe]>anercas 
the  ttlimentHry  glycosuria  test  is  ernployi'd  (see  I>ial>etc.s).  As  with 
the  various  tests  for  hepatic  sufficiency  none  of  the  above  tests  cnii  ho 
said  to  he  patliognumoiiic,  hut  the  occurrence  of  several  of  the  tests 
in  association  with  other  findings  is  extremely  suggestive,  ("ammidge's 
test,  at  one  time  hriiled  as  a  jmsitive  test  of  pancreatic  ilisease,  haii 
been  shown  to  be  valueless.  It  may  be  positive  in  health  and  in  many 
diseases  in  which  the  pancreas  is  normal,  while  it  is  often  negative  when 
the  pancreas  is  diseii^cd. 

Kidney.—  The  recent  tests  for  kidney  sufficiency  have  given  ,-]ilendid 
results  and  have  been  shown  lo  be  of  consideralilc  value  In  diagnosis 
atid  treatment.  Various  tests  have  been  proposed,  but  for  ordinary 
clinical  purposes  the  indiocarminc  or  |dieiKisulpliouephtlialcin  tests  are 
the  most  satisfactory,  and  of  thcst-  two  the  latter  is  pro!)abI,\'  the  ijctter. 
This  test,  devi.s(si  by  Itowntree  and  (ieraghl>,  is  performed  as  follows: 
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Till'  iwlli'lil  ilrilik"  ;«MI  to  -)IK)  cp.  of  wnter  twenty  mimites  before  the 
|r«|.  Kvnt'lly  I  re,  iif  llic  nUiuliml  solution  of  phthaletn,  coiiiainini; 
(ttli||.  tif  lilt'  ilniK  to  llif  iviiriuiftcr  nf  i^lt  solution,  is  injected  into  the 
ltili«ili>  iit)iniHliiiIi<l,v  it(t4T  tito  iKitit'iit  luL»  riiiptinl  the  h!ntt<ler  or  has 
Iwii  »'«llivliTi«>l.  'I'lw*  liiiiiMif  lim  apttearam-c  of  ihctljT  b  cstim&tni 
IVV  httvlii^  ihv  )wlteiit  YW»1  <*v«a-  li\*  minutes  until  its  sppearaore 
tti*  tlHlh'4i(r«l  )i,\  H  nnl  tint  to  thi*  urinr  upon  mhlition  of  ^oilium  hy- 
\ifK<\\\U\  Noniwlli  tht>  >hiiul<l  takf  [>Jii«v  within  i^a  minuirs-  C*sts 
vi  «Miv>t^(  |i)il)HiK-in  irlituiiMlittn  miv  usu>U}'  foand  to  ban  a  low  total 
^mttt«tt.  ^hu>l>w^^^Ju^i^w^y  t>lv<tnK'li»in.thebbddq-showldbe>wptiHl 
VtXh  A  ^■«^^H^rt  *hiv^i  is  Mx  im  ***ii,  TV  first  app«j»n«  of  the  4)* 
w  Mk4v\I  tvx  tMviiM;  itM'\-ttih«-tvTttrmui  iMoaftksknataaMKthri 
I'V  vv«iK«t  itwit  wyvfei  at  thr  «m1  «/  urn 
tW  >«s\>u«l  bis<ur.  v«  iW  MnMe  paswU  tWtw^  tW ' 
M  (W  ti-W  «>f  DM  kK'W  »imI  «m  kK'vir  aftvr  Ak^  frn  ' 

lW    V%tKMM«h   KOilBsiwtXV^  v>4.<C4BV«tf  a&  1 

«•  7£U't>,v  Mi^i  >r«ki«rTvw  Jb4:iti.-C^    tifrlWn"  hp  li 
^-wuv   <vii>i'w«t  ^  ^.xiiv-xiiv       '  iitl    mil    ffi  iittif 

^»    i       *'til    •««    '.AtlUhHit   .V«u(*OI«*«*-  MI    IO«S 
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the  results  achievetl  by  tlie  tlierapeiitic  measures,  aiiH  when  operative 
incisures  are  to  be  instituted,  it  iiulicates  the  timo  the  operation  slioulii 
be  performed,  that  is,  after  pretiiuimiry  treatment  it  will  show  when  the 
kidney  is  acting  siifiicieiitiy  well  to  operate,  and  by  rncuiis  of  ureteral 
catheterization  the  test  will  show  the  amount  of  work  done  by  each 
kidney  if  iiephreetomy  for  any  cause  is  iridiouted.  In  prognosis, 
impiiirmeiit  in  the  amount  of  dye  cliniinated  shows  iDipnirnietit  in 
the  kidnf\'  function.  With  i-lirniiinlion  of  Ifss  limn  1(1  per  cent,  of  the 
phtlialein  in  two  hours  the  prognosis  is  extremely  grave  and  the  patient 
usually  ilies  in  a  short  time. 

The  proved  worth  of  this  test  and  the  simplicity  of  its  technique 
renders  u.selea3  the  need  of  descrilarig  other  less  valuable  testa. 

Keecntly,  Sehlayer  has  been  cxperimentinH  with  the  purpose  of 
devising  tests  to  locate  the  anatomical  lesions  in  nephritis.  He  injects 
intra venou.'^ly  10  cm.  of  milk-sugar  in  solution.  If  elimination  does  not 
occur  within  six  hours,  the  gloueruli  are  involved.  This  work  has 
been  con6rmed  but  The  methods  he  devised  to  ]iresumably  show  tubular 
involvement  have  apparenth'  been  shown  to  he  of  but  little  value. 

Heart. — The  estimation  of  the  functional  capacity  of  the  heart  is  of 
fundunLciital  imjwrtance  in  therapeusis  and  in  prognosis.  The  recogni- 
tion of  the  ability  of  the  heart  to  pro])crly  perform  its  functions  depend 
largely  upon  the  careful  observation  and  study  of  the  patient.  Graphic 
methods,  whereby  disturlwnccs  of  excitability,  contractility,  tonicity, 
conductivity,  and  rhytlimicity  are  recognized,  are  splendid  aids,  but 
imh'ss  pn)perly  interpreted  are  worse  than  useless,  because  they  may 
demonstrulc  alterations  in  one  or  more  of  these  functions  winch  may 
be  taken  as  irrimti  facte  evidence  that  the  heart  is  functionally  insuffi- 
cient when  in  reahty  it  js  not.  SiinihiHy  the  hndiiig  of  a  murmur  in 
a  routine  diagnosis  may  lead  to  the  erroneous  concluaitm  that  the 
heart  is  insufficient  simply  hecau.se  the  murmur  is  heard.  Mackenxie 
says  that  only  when  a  heart  muscle  is  degeneraterl  is  there  any  loss  of 
functional  power.  Murmurs  and  irregularities  are  usually  only  of 
signihcunce  when  associated  with  some  manifest  irapairuient  of  the 
heart  muscle  and  the  influence  of  a  mnrniiir  can  only  he  interpreted 
by  careful  .search  for  muscle  iiniiairnn-nt.  However  some  irregularities, 
like  auricular  fibrillation,  are  of  value  in  showing  myocardial  weakness; 
murmurs  rarely,  if  ever,  rire  e\idencc  of  degenemlion.  Increase  In 
the  size  of  the  heart  is  a  valuable  sign.  In  functional  dilatation  changes 
in  the  size  are  unimportant  unles.s  accompanied  by  persistent  increase 
in  the  rate  of  the  heart  and  markrj(i  loss  of  power.  The  most  valuable 
signs  of  insufficiency  of  the  heart,  howe\'er,  are  the  .subjective  symptoms 
of  the  patient  when  cjrlleii  upon  to  do  certain  purposeful  acts,  us  walking 
Up  or  down  stairs  rapiilly.  Their  interpretation  requires  a  special  nicety 
of  judgment,  as  .so  many  subjective  symptoms  arc  comiecteil  with 
the  circulation  that  careful  discrimination  is  required  to  find  these 
evidences  of  exhausted  muscle.  Furthermore,  il  [uust  not  be  furgotten 
that  acts,  winch  a  laborer  with  a  functionally  weak  heart  can  perform, 
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frequently  cause  grave  signs  of  cardiac  insufficiency  when  performed  by 
a  man  with  a  fuiictionally  capable  heart  unused  to  labor  or  exercise. 
One  of  the  Tnost  \-aIuablo  specific  tests  for  cardiac  power  is  that  of 
Graupner.  The  blood  pressure  is  estimated  and  the  patient  then  walks 
up  stairs  rapidly.  The  pressure  is  again  taken  and  a  third  observation 
made  in  about  twentj'  minutes.  Normally  there  should  be  a  prelimi- 
narj'  rise  of  5  to  15  nun.  Hg.,  followed  by  a  corresponding  fall  by  the 
time  of  tiie  third  estimation,  hi  insufficient  hearts  there  is  a  primary' 
fall  which  continues  at  least  until  the  third  estimation  is  made.  Other 
specific  tests  inchidc  the  piwtural  change  in  pulse-rate,  shown  by  the 
fact  that  wlicii  a  normal  iiidividnal  lies  down  the  pulse-rate  decreases 
six  to  twenty  beats  to  !t  minute  while  if  the  individual  has  an  insufficient 
heart  tlio  rate  is  unchanged.  The  time  it  re<iuires  a  heart  to  regain 
its  normal  rate  after  a  certain  amount  uf  work  has  also  been  suggested 
as  a  test  of  funitional  capacity  of  the  heart,  llirschfelder  says  that 
the  only  acrurate  (-ritcrioii  of  Ciirdiao  efficiency  is  whether  a  given  strain 
causes  it  to  diniitiisli  in  size  or  dilate. 


PART   [I 
SPECIAL  DIAGNOSIS 

CHAPTER    XXXI 
THE  SPEflFIC  INFECTIOU.S  DLSEASES 

The  specific  infectious  (iiseascs  lire  those  <!iseB.ses  which  arc  caused 
by  the  invasion  iind  growth  in  the  liodv  nf  .•^piTlfic  iiiillni^fiiic  micro 
organisms,  some  of  which  arc  known,  and  ^ume  of  which  are  not  as  yet 
isiiluted.  The  disen«'.-<  due  to  vettetHlilc  nncroorganisms,  or  presumably 
so.  are  alone  discus-sed  in  this  chapter.  The  infections  due  to  aoopiira- 
sitic  orgatii^m:^  are  ineluded  in  the  succeedinjt  eliapter. 

The  symptoms  of  aiv  infectious  disease  are  those  (1)  at  the  site  of 
the  invasion  or  the  point  of  localisation  of  the  specific  niicnjorjjanism 
add  (2)  those  that  arise  as  a  result  of  the  liberation  of  toxins,  includiut; 
the  general  symptom  of  fever  (ij.  v.).  The  .severity  of  the  symptoms 
deijetid  upon  the  susceptibility  tu  infection  and  tlic  virulence  of  the 
causative  pathojicnic  organising.  The  infeetiou.i  diseases  may  be 
tpomdk;  oceurriug  in  wciisiotial  scaltercil  cases,  cjidcmh,  occurring 
always  in  a  few  cases  in  certain  definite  localities,  or  ppidmnic,  alfceting 
Tininy  persons  siinultarieoush  and  spreuding  rapidly  lo  oilier  places. 

Typhus  Fever.-  .Vn  acute  eontagicnis  disease  of  unknown  origin, 
tran-;iuitteil  by  the  bi>dy  lonse,  nccnrring  -iporadically,  often  becom- 
ing epidemic,  eharactcrized  by  abrupt  onsft  with  chill  or  with 
cbilliuess,  a  m/W  mf  of  tempemtiire,  a  peciiliar  Kjiotteil  eruption, 
pronounceil  nervous  symptoms,  and  by  a  crisis  which  occurs  on  or 
about  the  fourteenth  day.  'ry|)liu>  fi'ver  is  \'arion,sly  known  as  ship 
ffvcr,  jiiU  fcfcr,  and  ramp  fever. 

Symptoms. — The  period  of  inpuhafi-m  is  usually  about  twelve  days; 
iiiataisc  may  precede  liy  a  day  or  two  the  onset  of  the  disease,  /iinwiow 
is  characterized  by  headaelie.  faintnes>,  chilliness,  or  a  distinct  rigor. 
pains  in  the  i)ack  anci  ilitghs,  mid  i-xln-nie  weakness.  The  yiu/.v^  i."  fre- 
quently  MX)  to  I-UI.  the  patient  is  restless  and  sleepless,  and  is  anm)ycd 
by  tinnitus.    The  rx/m'.islnn  of  ilie  lluslu-d  fac-e  is  listless  ftTid  dull. 

About  the  fourth  or  fifth  day  tlie  typbns  eruption  begins  to  iippeivr. 
It  consists  at  first  of  dull  red  maeuhir  .'^pots  of  irregnliir  .size  and  shape. 
They  bre  Uiost  numerous  on  the  covered  parts.     In  a  few  days  these 


456 


SPSt'lAL  DIAGSOSIS 
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rt'suit  of  lumbar  puncture,  and  by  the  absence  of  the  macular  and 
petechial  eruption. 

Typhoid  jceeT  is  distinguished  by  its  slow  onset  and  markctl  abdominal 
symptoms.  The  eruption  nf  typhii?  is  petecliial  find  omiies  out  on  the 
fourth  or  fifth  day;  that  of  typhoid  fever  consists  of  rose  spots  and 
appears  on  the  seventh  or  eiglith  day  in  distinct  crops.  In  typhus 
ftivvr  the  severe  initial  chill,  the  sudden  onset,  the  jtrcatcr  pruslration, 
and  the  earlier  appearance  of  cerebral  symptoms  are  helpful  in 
distinguishing  it  from  typhoid  lever.  The  serum  rcaelion  must  be 
employed.  Typhus  fe\-('r  at  the  onset  may  also  pos^^ibly  simulate 
smallpox,  measles,  and  scarlet  fever,  but  in  a  few  days  dilferentiation 
is  usually  readily  accomplished. 

Clinical  Types. —  Typhus  sidernns  i.s  a  malignant  form  of  the  dis- 
ease, death  taking  place  in  the  eotu^e  of  a  few  days. 

Tabardilh  (Mexican  tjphus)  is  a  form  of  typhus  foiuid  in  Mexico 
in  wliicli  the  onset  and  defervescence  of  the  disease  is  much  Mk)wer 
than  in  the  Euroiwiin  type, 

Milil  Tji phu.v. ^BriW  has  described  a  clinical  sjTidrome  which  was 
for  a  time  believed  to  be  a  specific  disease,  but  the  weight  of  eviilence 
at  present  seems  to  be  to  regard  this  as  a  mild  or  attenuated  form  of 
typhus    fever. 

Rocky  Moimtain  Spotted  Fever. — An  acute  infcitions  endemic  dis- 
ease, triinsniittcd  liy  a  variety  of  nood-lick  fouuil  in  the  far  Western 
States  of  Idaho,  Montana,  Wyoming,  and  \cvadit,  and  characterized 
by  gradual  onset,  a  macular,  becoming  jjeteehial,  eruption,  and  irregular 
fever. 

Symptoms. — The  incubation  is  from  Kve  to  ten  dii>s  ami  i.s  suci 'ceded 
by  a  severe  chill,  severe  muscular  j)ain,  eplstaxis,  anil  nialarse.  The 
temperature  rises  rapidly  and  its  range  is  usually  high  and  distinctly 
irregular.  About  the  third  week  it  reaches  normal  or  becomes  sub- 
nornial.  Oil  the  .-ei'und  to  fifth  ihiy  the  rash  appears  on  the  wrists 
and  ankles,  gradually  spreading  over  the  entire  liudy  becoming  especially 
thick  on  the  back,  .\t  first  rosy-red  the  spots  soon  become  petechial, 
grailually  fading  as  the  temperature  returns  to  normiil.  The  interven- 
ing skin  is  jaundiced  and  cyanotic.  In  severe  ca.ses  gangrene  of  the 
smaller  estreniilien,  scrotum,  or  peiii?  may  be  grave  eom])lication.s. 

Diagnosis. — The  disease  is  usually  readily  differentiated  from  typhoid 
and  t\plius  fever,  or  in  I'hildrcn  from  ctTcbros|tinal  fever. 

Variola. — Variola,  or  smallpox,  is  an  acute  contagious  fever,  beginning 
abruptly  with  chill,  and  followed  in  two  or  three  days  by  a  character- 
istic eruption  which  starts  as  discrete  jiapuleis,  soon  beconiiug  vesicular 
anrl  later  j)ustular. 

Symptoms.  -  For  cunvcnienee  of  flescription  the  disease  may  be  divided 
into  three  stages:  (1)  invasion.  (2)  eruption.  (3)  des(iuamation. 

After  an  incubation  period  of  itrii  to  fourteen  days,  the  inrasion 
comes  on  nbru|illy  and  is  miirked  by  <'liilliiicss  or  a  ilisdnct  rigor, 
excruciating  hea<!ache,  severe  pain  in  the  lumbar  regions,  and  some- 
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times  delirium  or  <ijiivulsioris,  csiwcijilly  in  cliildren.  The  tenip««raturr 
UMimlly  risi-s  rapklly  to  104*  !•'.  or  liigln-r  in  iIr-  iirsl  twenty-four 
1(1  fiirty-ei>rlit  liours.  tlu-ii  to  fall  iilmo^t  to  normal,  to  remain  there 
iiiilil  tiic  jipix-urimfc  of  the  pustular  stage  (Fig-  lfi3).  I'fxistratioti 
is  cxlrciiif.  Krytheiiiiitoiis  eruptions  arc  not  uiifominon.  espe<-i«ny 
on  tilt'  inner  siirfiitv  i)f  the  legs  and  thighs.  Pftet'hift-  nrc  fuund  in 
SiiiKitis'  triiinglc,  the  liasc  of  wliirh  is  at  tin-  umbilicus  and  aptJt  M 
the  knees. 

Tin-  singe  uf  invasion  lasts  generally  ftiree  days;  but  it  may  l>e 
5horten<-il  til  two  in  vrr\  severe  cHses  or  lengthened  to  four  in  vcrj' 
mild  ones,  iiinf  in  coniplirated  and  hemorrhagic  cases  It  merges  into 
the  stage  of  oriiiilion. 

[Vi.  163 


T<iii|vrniaiv  in  mii>II|hui      A-tuli-  miU  nw.     lOticniL) 


Knifiliiin.-  'Hie  elwrmterislie  eruption  of  <i»allpox  appears  first 
«-s  miinttf  >t*«"«ks  r«-senililiitg  tk-a-lnti-s.  Tbesi-  in  two  or  three  da\*s 
develop  into  f»in\\  ]M|>nIes  whieli  fevi  like  »hot  iimler  the  skin.  In  a 
diij'  or  twti  more  the  {iapnle>  Ut-nine  vesifh-s,  at  first  t-ontaining  a 
dear  tliiid,  >*bich.  howeviT.  ntpiilly  Innvmes  turbid:  The\  aiv  lunbili- 
<'Mt«>I,  In  the  otiirsr  I'f  aihuhiT  d,i>  or  two  the  ve<i<4cs  have  become 
pustules  iiihl  ati-  globular  in  xhajii'.  The  erupiion  apiiears  on  the 
fi>n-head.  ah'iig  the  m.irgin  of  the  bitir.  and  in  tlw  M-nlp,  "tilt^-quently 
pi\igr«'*singo\erihe  rest  »»f  tW  Unh  from  nlHivrdowtiMani.  Theeni|>* 
lion  is  nnwt  abinhhnt  njion  tin-  f«iv  and  ban.i>.  often  Wnti  omflurnt 
hef\-  when  dis4rfte  elM-where  'lliis  [Hrifvl.  when  pii'^luK'iti<'n  i*  at  its 
height.  lastA  ab..ni  ihivt-  da\  >;  it  U  cbtinirlefiin)  (>}  »  markixt  secuocUiy 
fe»-er.  the  teuiin-nstnre  riving  as  high  as.  or  higher  than,  in  the  ooseC 
«l  the  dUease. 

Or*iiuamati<"i. — The  tenijHTaiiite  now  starts  to  suKsiJe.  reaeUi^ 
Bonnalabuuilbeeighteeiithilay.   TW)*u>iulesbqgiDU>drv  uji  ^tlestn*> 
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tion)  and  form  dry  scales  or  scabs,  which  are  cast  off  toward  the  end 
of  the  thir<l  week  of  th«  diseuse;  wIk-ii  tlie  |iiisliiles  liave  liecii  suffi- 
ciently deep  to  involve  the  true  skin,  characteristic  sears,  called  pits, 
arc  left. 

Varieties. — Four  varieties  of  variola,  arc  rccogiiizwl:  (1)  discrete; 
(2j  confluent;  Ci)  liemorrhagie;  (4)  varioloid. 

In  'li«crrlc  variola  tlic  jjocks  are  not  nuiiii^rfMis,  anri  are  separatwl 
from  each  other  l>y  intervening  healthy  skin. 

In  niiijl Ill-Ill  snialipox  the  pn.-'tnles  are  clo»e-M't,  occupy  ahnost  the 
wliolc  body,  and  coalesce,  so  that  the  face  looks  as  thon^li  covcrcil 
ftilh  ii  Mack,  rouch  nia?k;  the  mucous  niemhrancs  arc  also  covered. 
The  symptoms  of  the  invasion  arc  intensified,  and  the  eruption  may 
appear  before  the  third  day.  I'atients  arc  liable  to  snller  with  profuse 
salivation,  uncontrollable  vomiting,  or  diiirrliea  {eMpcnfdl,\  chililrcn), 
and  with  delirium,  which  is  ofteji  violent  and  destructive.  The  face  is 
dreadfully  swollen  and  the  eyelids  may  slougli;  the  feet  and  limbs  also 
may  be  swollen  and  painful.  Ther<?  may  also  be  severe  bronchitis  and 
pnenmotiia,  abscesses,  extensive  ston^hinj;,  anil  n  pyemic  condition. 

IlmioTrhagic, — Two  forms  of  hi^morrhaKic  or  malijinant  smallpox 
are  refognized:  M)  the  purpuric  or  true  hemorrhagic  form,  and  {'!)  the 
Vesicular  hemorrhagic  form. 

Tnie  hemorrhagic  or  Wuci-  smalfjHix  is  chiiracterixeil  by  the  tK'cnr- 
renee  of  hcniorrhtigcs  under  the  skin  und  bleeding  from  the  mucous 
Diembranes.  The  mind  remains  acutely  dejir  and  the  patient  is  con- 
scious of  Ids  terrible  condition.  Death  alnmst  alwii\s  takes  place  on 
the  fourth  to  sixth  day.  usually  In-fore  the  apiaaranre  of  a  true  emption. 

In  the  second  fi)rin.  lieniorrliat.'cs  laki'  place  into  the  base  of  the 
papules  and  into  skin  intervening  between  them.  Death  usually  occurs 
before  the  ajipearanee  of  the  pn^Iular  stage.  This  form  must  not 
be  confuseil  with  those  cases  of  snmll|>o\  in  which  hemorrhage  acci- 
dentally takes  ])laee  into  a  few  individiiiil  pocks. 

Both  these  forms  arc  accompanied  by  great  prostration  and  severity 
of  symptoms.    The  rash  is  always  eonflneiit. 

Variiiloid  is  a  mild  form  of  sinall|>ox  occurring  in  u  person  ]mrlially 
protected  by  vaeciiiation,  or  in  a  jH-rson  who,  from  other  causes,  does 
not  possess  the  avenigi-  snsi'e])tibility.  The  initial  syniptoms,  as  a 
rule,  are  as  severe  as  in  ordinary  smallpox.  I'nidrumal  eniptions, 
esiX'cialb'  the  er\  iheinatons,  are  very  connnon.  The  iliscrete  cruptii)n 
passes  from  the  vcsiciiliir  ^tage,  as  in  ordinary'  smallpox:  but  here  the 
process,  as  a  rule,  ceases,  the  vesicle  i(r\'ing  up  on  the  fifth  or  sixth 
day  of  the  eruption.  If  pustules  form,  they  ilo  not  reach  their  full 
development. 

Laboratory  Diagnosis.  —  Conncihiinu  and  utliers  have  dcmonstrateii 
the  presence  of  a  protozoon.  the  Cytorrhydes  variola',  in  the  epithelial 
cells  of  the  alfectcd  jiarts.  They  lire  foniid  witli  diffiiully  in  stained 
sections  only.     Ilio  blofHl  shows  a  leukocytosis  of  the  nionoiuiclear 

cells. 
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Di&gnosis. — -The  diagnosis  depcnd-i  iipfni  the  history  of  exjHisurp  or 
tiif  presence  of  an  epidemic,  the  severe  initial  prostration,  the  fevef 
course,  and  the  eruption. 

Differential   Diagnosis. — When    fully   developed,   smallpox    wDl    not 

he  niUtaktu  for  any  nthor  (lisimlcr.  In  the  initial  sta^,  Iiowcver, 
tlierr  may  Ur  doiilit  whether  the  disease  will  prove  to  be  pneumonia, 
i-erchrospinal  nieninKitis,  or  typhus. 

In  pneumonia  excruciating  haekarhe  is  wanting,  end,  on  the  other 
hand,  the  respiration  is  increased  out  of  proportion  to  the  pulse,  and 
even  in  tliis  early  stage  there  may  he  cuugh  and  roughening  of  tbc 
respiratory  iiiurniur  on  one  side. 

'J'Ulihiis  fever  hegin.s  aliruptly  with  chill  and  higli  temperature;  but 
the  eruption  which  eonics  out  on  the  fourth  or  fifth  dity  is  first  macular 
mid  later  petecliiai;  the  temperature  does  not  fall  with  the  appearance 
of  the  eruption. 

C'tTcbrnsplmil  mi'iilnijitU  and  smallpox  can  he  accurately  differentiated 
by  n  himliar  pnucturc. 

Mcaslen. — The  atypical  cases  of  smallpox  and  measles  or  chickenpox 
may  at  timi'.-i  he  mistaken  for  eai'li  other. 

In  the  piipniar  t^tagc  of  tlic  eruptlim  smallpox  may  be  mistaken  for 
ineiisles;  hut  the  eniplion  nf  uieii.sk'.s  is  relativi'ly  fiat,  smooth,  hdcI 
velvety;  that  of  sinnll]>ii\  is  acuminate,  luini,  and  shot-like.  TTie 
tempenitnre  in  smallpox  fulls  as  the  eruption  appears;  that  of  measles 
remains  high  and  e\eri  increases. 

('ln'rl.-riiiKtx.—  \n  I'liildreii  tlie  vesicular  stage  of  varioloid  may  be 
mistaken  for  chiekenpox,  ■  In  the  latter  the  eruption  is  practically 
vesiculiir  from  the  ^lart,  oeenrs  witlmul  prodromata,  ap|>earft  in  crops, 
is  usually  very  scanty,  and  rarely  becomes  unihUicated  or  pustular. 
Then- are.  Ii<nvever,  >e\ere  furinsnl'  v;irieellii,  in  wliieli  fever,  restlessness, 
ami  coili;h  precede  the  aiipcariinee  of  the  rash,  which  is  copious,  some 
of  the  \esiele.s  heiiig  inllanied  al  the  hase,  siiuie  unihiljeated,  and  some 
with  purulent  contents.  In  such  eiises  the  diagnosis  cannot  always 
he  nmde  from  the  eruption,  hut  the  history  of  exposure  to  one  or  the 
other  infection  unist  he  considered,  and  the  general  clinical  coutae 
must  he  i.liMTvcil. 

Vacdnia.  The  coiistitutioiial  reaction  that  follnWN  the  inocnlatiou 
into  man  O'-'iccination)  of  the  virus  of  cowpox  is  known  as  vai-einia. 
VacciTiulion  proihices  a  local  pock  «  hieli  firsl  appear>  as  a  papule  on 
the  third  day.  Ity  the  fifth  or  sixth  ilay  this  has  ^niduidly  increascMl 
and  heconie  a  round  vesicle,  the  maryins  of  which  are  raided  and  hanH, 
the  centre  sunken  (umhilieati'd).  By  the  tenth  day  the  vesicular  con- 
tents have  heeonie  pu.sliilar  and  surrounded  by  a  wide  areola  which 
starts  to  fade  about  the  twelfth  day.  The  lymph  begins  to  dry  about 
this  time  so  lliai  at  the  eud  of  ilie  second  week  there  remains  a 
brviwnish  scab  which  bwonics  dry  and  hard,  falling  olT  at  the  end 
of  the  thinl  week  and  leaving  a  roinal  pittoil  sear. 

The  constitutional  symptoms  consist  of  slight /rpcr,  appearing  about 
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the  third  or  fourth  day,  wliicli  ma>'  persist  for  four  or  five  days; 
malai»e  and  irritaliillty.  especially  in  children,  and  a  inarke<]  leuho- 
cytosU.    The  neighboring  l\raph  glimds  may  be  enliirgefi  and  ti^nder. 

The  immunity  against  smallpox,  conferre<i  by  vaecination  with  cow- 
pox,  is  ronipletr  in  about  three  weeks  and  persists  for  a  variable  time, 
usually  about  ciglit  or  ten  years. 

Varicella.— An  anjte,  infectious  fever,  occurring  almost  exclusively 
in  ihildrcri,  am!  characterized  by  the  apju-arancc.  in  sucirMsive  crops. 
of  colorless  or  ]iearly  vesicles  whicli  dry  up  and  are  shed  iii  from  two 
to  five  days.  It  is  attended  with  vory  little  coiistitutinrial  disturbance. 
A  second  attack  is  extremelj-  rare. 

Symptoms. — The  incuhntmi  is  generally  about  two  weeks,  but  may 
be  one  or  three  weeks.  In  ordiiiiiry  cases  tin-  first  evidence  of  the 
invasion  of  the  disea.se  is  the  appearance  of  the  eruption.  In  other 
cases,  the  severer  ones,  tin-  chihl  iiuty  be  notiird  for  some  hours  or 
several  days  to  be  indisiHiscil.  and  complain  of  loss  of  apjK-tite,  nausea, 
headache,  and  vague,  nuiscnhir  puiiis.  Tlic  fnvr  is  almost  always 
moderate— HMf  to  HH"  V. 


VnrifplU  'HI  ihf  fitih  ilny  of  i-niptinn.     [Wtlph.) 


Enptian. — 'Hie  eruption  consi.st»  first  of  lijpcremic  mueules.  These 
macules  rapidh  become  first  j>apulfs  and  then  vesicles.  The  papules 
are  not  hard  as  in  variola.  Tlic\  iipiieitr  al  lirsl  iijioii  the  chest,  neck, 
face,  and  scalp,  then  upon  the  tnuik  and  limbs,  anri  are  usually  widely 
scattered,  being  innrc  nurneron.s  on  the  bar'k.  The  de\clopincril  of 
the  vesicles  is  s<j  rapltl  that  the  eruption  ap]K'ars  vesieuhir  from  the 
start,  The  vesicles  vary  in  si^^e  frian  that  of  a  [jiii-head  to  that  of  a  small 
pea.  They  are  very  superficial,  and  n-,uall\  rest  u|>on  a  base  that  is 
slightly  iir  iKit  lit  all  Iiyperemic.  The  contents  are  at  first  watery,  aTid 
subsequently  become  pearly.  Distinct  umbilicalirai  is  rare,  ami 
piistiilation  still  more  rare,  but  both  o<^eur.  Sotnetimts  the  \esicle.s 
arc  to  be  seen  uix>n  the  buccal  muctius  membrane  and  upon  ihc  throat. 


SPBCIAI.  DIAGNOSIS 

Wiile  most  of  the  eruption  appt'srs  nn  tht"  first  or  second  day,  fp 
vesicles  continue  to  appt-nr  for  si-vt-ral  du.vs.  In  scrofulous  and  badfy' 
nourished  children  the  lesions  are  more  inf)HTnuuLtor>'  and  j>u»tul^ 
lire  more  commcui.  If  tl»-y  nre  scratched.  iileer»tinn  ensues,  llenor- 
rhagic  and  i;ari);renons  forms  have  lieen  deticrihtil.  In  ordinary  cas«, 
during  tlie  eruption  the  ehiid  is  nirciy  mure  thstu  indisposed:  complioa- 
tioiis  are  rare,  and  the  progmwis  nmst  excellent. 

Drsirr-iitinn. — Desiccation  usujill,v  ix-curs  by  the  fourth  or  fifth  day. 
and  may  lie  present  in  the  first  <la\-  or  two.  The  vesii-le^  dr>'  up  and 
ff-rm  yellowish  or  lirowiiish  se;d)s  wliii-li  droji  ofT,  leaving  u  slightl,v 
ri'dik-PK-d  spot.  .As  the  eruption  apficars  In  snnci'ssive  crops,  all  stajrrs. 
I'mni  The  initial  macule  to  the  drii^l  scales,  can  often  l)e  seen  in  oneaij* 

Diagnosis.— Tills  is  hnsed  u))on  the  hjstorj-  of  exposure  and  tbr 
eruption,  apiH-arinj;  iit  crops.    The  liilioratory  offers  no  aid, 

\*ariirllii  is  tiisliri^ruished  from  er.iinihn  and  pustular  frzrmn  by  the 
fever,  the  svminetrjeal  jjroupinK  anil  discrete  chaniiter  of  the  lesion.i, 
the  compamtive  ahsenei-  of  ileliin^'  jind  burning,  and  its  sliorler  coursi; 

Impetigii  is  distinguished  by  the  absence  of  fe\'er.  tJie  more  loesl  ehar^ 
acter  of  the  eruption.  aTid  llu'  fjiil  tliul  it  is  ceiiendly  pustular,  llw 
eruption  is  more  eommuTi  upon  the  face  ami  hands  than  in  varierlla. 

Scarlet  Fever. — ."^enrlet  fiAcr  is  an  acute,  cont^igious  disejise  of 
unknown  etiolofty.  characterized  by  a  sudden  onset,  with  vomitinif, 
sore  thrnat,  and  liigli  fever,  foiloWfil  in  twelve  to  twenty-four  hoiir^ 
by  a  bright  red.  junictiform  eriiptii)n,  by  a  very  frequent  pulse,  by  a 
desiiUiiriiiitioii  wliirh  is  often  in  hirj^e  Haki-s,  by  n  wry  variable  degree 
of  severity,  and  by  a  larne  number  of  eom plications  and  st-quelsr, 
especially  nephritis  and  inHiimmation  of  .serous  inembranes.  Jt  prefet^ 
ably  affects  ehildreu  IVotti  one  to  fi\*e  years  of  age, 

I'ew  diseases  vary  so  ;;reall\  in  sc\  eril.v'  in  dilferent  cases  and  id 
diflereiil  epidemics.  It  Uiny  either  be  the  mildest  or  the  most  malig- 
nant <>(  diseases. 

Symptoms.  — Tlie  pfriml  of  iiicuhnl'mii  is  reitiarkably  short,  freuenilly 
from  three  to  five  days:  bnt  it  may  be  only  a  few  hours,  and  in  excep- 
tioiuii  I'lises  si\  (hivs. 

htrdfum.  The  invasion  is  abrnivt.  It  is  very  rouimon  to  be  told 
that  a  I'hilil  was  aiipiiri-iitiy  wi-li  on  piinj;  to  bed.  l>nt  awoke  in  the 
middji'  iif  tlie  ni;{ht  voniiliii;;  profuscl.v  and  ef)nip]ainin(!  of  sore  tlimat. 
Tlic  i'hilci  i^  found  in  the  uiurniui;  \i  illi  a  temperature  of  103°  to  104° 
I",,  a  pulse  of  IL'H  lo  I  In,  :tti<l  a  •><;irliitirml  eruption  beginniuK  to  iihov 
nprui  the  riei-k  and  lip]>cr  part  nf  ihf  chest.  ('lo:^e  observation  iii  such 
eases  nii^lit  have  discovered  lluit  the  child  was  feverish  lui  goiuj;  > 
ami  somewhat  I'iiilly  before  that.  Onset  with  rleeided  chill,  vo 
ami  iiiTV'oiis  s^lllpl^lrll^  indicates  n  >e\ere  caM'. 

The  .iiilijrfliir  .■<i/)iii'l'ii>i«  ol'  si-arliitiua  are  few;  they  eonsist 
of  pain  in  --"aiioniiii:,  with  siilVness  of  the  neck  mnseles,  some  hei 
thirst,  malaise,  and  a  moderate  atnornit  of  weakness.    In  the  i 
stiige  the  >kin  itches,  ijurris,  iiral  is  frctiuciitl^'  hyperesthetic. 
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The  objedire  aymptovis  and  their  ordi-r  of  siicci-ssion  are  very  fhiir- 
apferi^tir.  Vimiitirig  is  the  nile,  except  in  milil  cases,  ami  hence  is 
of  imjKirtance  in  *liaf;nosis.  especiaily  Jii  ntlierwise  (loubtftil  cases, 
The  temperaliire  is  hish  at  the  unset,  frequently  HW  or  11)1°  I-',  It 
falls  a  ilegree  or  so  ui  the  morning;  but  the  t'ollnwing  eveninH.  when  the 
eruption  is  usually  at  its  height,  it  rises  to  \yW  or  105°  F.,  and  then 
):radually  falls  to  normal  in  the  course  of  H  wei-k  In  ordiiniry  cases. 
The  pulse-rate  is  characteristically  frequent.  Iieins  VM  to  HKI  oftcner 
than  slower.  Tliis  frequency  is  not  an  indication  nf  dantfer.  The 
throat  exhihits  a  uniform  flush  extendiiic  over  pimrynx,  tonsils,  soft 
palate,  and  sometimes  forward  on  the  liard  plate,  nearly  to  the  teeth, 
Sometimes  dark  red  points  can  he  distinguished  on  the  soft  palate. 
The  tonsils  are  inflamed  and  projected  toward  the  median  line  from 
each  side.  It  is  not  uncommon  to  find  h  severe  follicular  torisilHtis  at 
the  first  vi.sit. 
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Scurifl  ttvcT.     Mild  iidatk;  inlpnsi-  prupiion.     (Oritrinul.) 

The  I'lii'iiii-  is  al  /Irvt  covered  with  a  thick,  en-nniy  fur.  throucii  which 
enlarged  nd  paj>illic  >hii\v.  The  enlarK'-d  jiapilhe  look  like  sinidl  (grains 
of  red  pei)iier  -vpriiikled  on  the  tongue.  Sometimes  the  papilliv  are 
elevated  and  have  a  liutton-like  appenrance.  The  symptoms  appear 
very  early  iti  the  ilisease,  anil  may  eoiilimie  for  three  or  I'our  weeks, 
The  eoatini:  -oon  disappears  from  the  tip,  Icavinj;  ii  hri^'ht  red — the 
"straw  lierry  tongue." 

The  charaeteristie  enij/Hfm  usually  appears  within  twenty-four  hours 
of  the  onset.  Sometimes  it  romes  out  ver\  sIoh1\,  seemiiif;  to  he  just 
ready  to  ;ii>pcar,  Init  Tiot  appearinc  in  ils  full  tlcvelopnient  for  four  or 
five  days, 

The  intensity  of  the  cniplinn  varies  from  a  scarcely  perceptible 
erythema  to  the  eolor  of  «  boiled  lohster,  and  is  proportionate  to  the 
severity  of  the  rlisen>e.     In  ordinary  i-ascs  the  iialii'iit  a]>pears  to  be 
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oovtved  wttli  s  mdtvtm  xri  ■ 
tlwt  tkeri- are  daritcr  nd  i^Ms,  htfMn  vUck  ife  dK  is  BHB  H 
tryrlftwttom,  ft  »  inl  ana  alaK  ike  «■»  and  neck,  aad  i^ 
wiUign^t  ntptdity.cuvtTiacthe^tfBFbadjraadRy.  Itisaotvil 
U|MMJ  Uk  trunk  snd  fleur  isfMn.  Uino  iW  rHffiwur  hiiCki 
tfUiK-Utr  ifiiMtwtfta  '»  betto'  a«n.  fttiew  mmm  tlir  roinat  t 
iHHn-str,  liut  it  unott^Miiy  nappimn.  hpidar  sad  Tcncnlar  I 
of  <YU|>tiMi  urt-  al-j>  m-ti.  1^  fifnofmamjf  b  scailcl  fcwr  in  pM 
'lite  (irde  at^iui  itw  c^es.  dciw.  sad  Iip5  mnains  pale,  and  in  B 
i-uiitnixt  uHt)  iJh-  rrst  of  tbr  fin^'  tn!  (■re.  Itching  snd  bunitq 
untutyiag  ivuijiUims  st  tima.  Tbe  eruptioo  lacks  gradually,  in  otdi 
isnfn,  wIk-ii  ilHTe  ii*  no  |jrcsMirr  ur  iniuuua,  disappearing  towan 
«mI  «f  llw  w<»'k. 

'J'ln;  j-rtiptioti  is  sii't^efdwl  Ity  (U»qtiomation.  which  is  exterudi 
|irM|iorti((ti  f  >  thf  inti-nsfty  of  the  crupttiiti.    Tlie  fUkm  are  lar;(:rr 
iii  ihciiaIc^,  aikd  in  Hever«  ra.'^s  the  epidermis  may  come  off  in 
Htrlpn.    Tills  '•ht-ilditt^  fnim  the  liHiids  awl  tvrt  i!^  sometime  (M>  f 
that  the  ciitiiiirdUh  cast   is  (nomparahlc  to  a  rIovc.    This  sta^ 
Iji-  jirulNu'li'il  for  M-vi-rjiI  wt^ks,  tiangcT  of  iiifertion  laAling  as  loo 
il<-Hr|iitiiiiiili[iii  (iiiitiiiiics. 

Varieties.  In  lulditioti  lo  the  nrrHiiar\'  fnim  already  descri 
wtirliiiiim  rxliltjiti  many  irrcKtilar  forms.  There  may  be  only  a 
(hrniit  or  follii'iihir  iriii-vi||iti>.  If  ii  rii^h  in  prt-soiit.  it  is  verii'  faint, 
hence  eii^ily  nverlonlieil  Uilmrfirc  type).  Tile  iliu^DOsis  in  such  ( 
nniM  lie  nuiilr  Iniii]  the  (jici  of  exposure  Id  infection  and  from 
Mppeiiniiiee  of  the  tlirtiat.  The  oeeurrt-iice  of  vomiting  is  ' 
iinportiiiit  ill  llir  ihiijtnosis.  ii>  il  is  rare  in  ordinary  pharj'ngitis 
tiiii^illili-s. 

SeviTf  iharrh'-a  niav  prevent  the  eruption  from  tieveK)piiiK  npnn 
Akin.  If  ti|i|iear.>  npon  the  fjiiires.  iiiiil  iIil-  i)iH;;niisi8  is  l>a«ed  I 
(hix,  the  plli-e  mill  teiiLptratiire,  nmi  tlie  fac-t  of  exposure, 

III  luyu-l'tlniii  iiiiniiiusii  |iiiiti  ill  llu-  tliniat  is  ^rrat  and  dt^hitl 
tlillieiill.  The  IoiimI>  are  ^really  Mvollen  si)  as  almost  to  occlude 
faiit-f>.  ttiul  llieir  Mirfaces  are  eoxered  with  creamy  exudate, 
tvrvicMl  Klaiiils  nrt-  mmiUcii,  iiiiil  tlifri-  is  u  tense  and  brawny  ceIN 
Stluelillu■^  the  ii'iisiU  IxHt-nie  (i«'i.inxnons.  and  the  cervical  or  ; 
UtM\illiir\  t;laiid>  viippura  te  or  lut-onie  piii^'renoiis,  with  resulting  pyi 
»»i\  ihatli.  SupiHinnii'U  nui\  eMeiuI  to  the  ears  and  auxiliary  sim 
III  ihjv  (uriii,  »lso.  a  falw-  nicmhrane  ^sirepiococvic)  is  sometimes  fc 
«»»  (Im-  frtiut-s. 

Ill  "fiti'iyHiof  foriiis  ihi-  aiiaek  i>  iidiervd  in  with  a  rhill.  foUo 
l-j  h%|»crp%rx\in,  i\>uvul>i>nis,  iiiarki^l  ataxic  svmptoms,  or  stu 
?H'nM-  |viiM-ni->  he  in  >Mitia>\it;il.  oilw-rs  are  vcfj*  resiless  and  <leliri 
IWih  III  ;i  t't-n  daxs  is  the  rule,  lit  mrr  caM■^  dimtfa  takes  (dace  j 
few  ht*ur>.  MiduHit  litc  :tpprarHntv  of  aii>' eniptioa.  the^dnuM 
t^  i<e.  1)1 1'dier  \-tt>t's  hciiit<fTh.'i^^>  into  the  skin  are  m«i  and  tiNft 
he«MtuHa  :tixl  t-|i<>[a\i>    ir-.-r'kn^ir  fonuV     Dnth  ocna%  in  se« 
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diiys.  In  still  otIiiT  rare  eases  the  symptoms  of  sppticema  develop 
and  the  patient  dirs  in  the  second  or  third  week  from  pronounced 
toxomin   (w/ifiVcmrV  type). 

ComplicfttioDS  and  Sequelfe.^)f  these,  nephritis  iiikI  otitis  media 
are  liic  must  coninmn,  one  or  the  otlier  octiirriug  in  ahont  22  per  tvnt. 
of  all  eases.  Less  frequcntlj'  there  niuy  oceiir  an  cndorariliti.-?  or  peri- 
carditis, a  pneumonia  or  a  pleurisy,  a  peripheral  neuritis  or  a  men- 
ingitis, an  arthritis,  or  very  rarely  a  suppurative  adenitis  or  a.  cancnim 
oris. 

Laboratory  Diagnosis.— There  is  a  hyfN-rleiikor.rtosis  (20,0()()  to  311.01)0) 
of  the  poiynuelear  ty|>e.  reaching  its  highest  p<>int  about  the  thin!  day 
and  then  gradually  declining  to  normal  in  ahont  fourteen  to  sixteen 
tinvs.    The  urine  is  the  ordinary  febrile  urine  unless  nephritis  develops 

(7-  '^■)- 

DiaKHOsia. — Sudden  onset,  rapid  rise  of  teuiix'rature,  persistent  and 
causeless  vomiting,  and  sore  throat  lead  one  to  suspect  this  affection. 
The  eliiiracteristi<s  as  well  as  eruption  tind  its  unuh-  of  evohition.  n 
punctate  eruption  in  the  axilla  and  in  the  groins,  the  rapid  pulse,  the 
peeiiliar  tongue,  the  circle  of  pallor  on  the  face,  are  all  ehararteristic  of 
the  eruptive  singe. 

Dlfierential  Diagnosis. — Measles,  niliella.  acute  local  faucial  infections, 
acute  gii-stritis.  u cute  meningitis,  pneumonia,  and  diphtheria  must  he 
difTerentiated  from  scarlet  fever  at  limes. 

Meturlra. — Scarlet  fever  is  distinpjuished  frixii  mea.sles  by  the  mode 
of  onset,  which  h  sudden,  with  chilliness,  high  temperature,  vomiting, 
sore  throat,  great  raiiidity  of  the  pnhc.  ami  leukocj"tosi5,  wliereiis 
the  onset  in  measles  i.s  gradual,  with  coryxa.  cougli.  niwlerate  fever. 
piThajis  loo-seness  of  the  ImwcI  but  no  sure  tlinuit.  The  erii])lioii  oT 
scarlatina  occurs  on  the  first  day.  that  of  meiihles  mi  the  fourth;  the 
former  con.si.sts  of  dark  ri'd  ^pot.-i.  with  intervening  ervtlieniatous  skin, 
the  whole  looking  lit  a  distance  like  a  unifunn  bright  red  flush;  the 
latter  con.si.sts  of  raitieil,  mundeil,  nr  fliitlened  s|Hits  nr  blutches,  velvety 
to  the  touch,  and,  u[M>n  the  bo(!y  jiiid  extremities,  groupeil  in  patches 
with  crescetific  outlines. 

lu  ordinai>'  phnrj/tigiliM  and  ti'ttitillilrx  the  redness  is  more  apt  to 
be  confined  to  the  pharynx,  tonsils,  and  arches  of  the  .soft  palate; 
in  scarlHtina  it  extends  us  a  (fiivh  over  iln-  >iift  and  liard  pHlatc  and 
buccal  surfaces.  In  the  former,  high  temperature,  a  very  frequent 
piilse,  and  vomiting  are  uriusiwl;  in  the  iiiTler  ti)ey  are  the  rule. 

In  (Kulf  gasfrilig  there  is  usually  a  hi.itory  pininting  to  indiscretion 
in  eating,  with  constipation;  .sore  thront  is  absent,  ni)cl  uny  er\Tliemit 
present  lacks  the  ehararteristic  rash. 

The  diagnosis  from  riibeth  is  dillicult  at  times.  It  dilt'ers  from  scarla- 
tina it!  jiresentirig  mild  eutarrhal  symptiuns,  sncexiug.  suirnsion  of  the 
eyes,  and  cough,  with  a  relatively  Heeling  erujjlion.  The  lultcr  perhaps 
apiMwrs  moat  frequently  ii|Min  the  hack  ami  chest.  Il  innrc  commonly 
resembles  the  rash  of  measles  than  that  of  scarlatina,  but  when  it  reaem- 
30 
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swoiiit  (lay  to  iionmil  ur  iii-iirly  iiorriiiil,  mid  tlicii  steadily  rises  iiiilil 
it  rPHC'hfs  its  acme  with  the  full  dt-velniimfiit  of  tlie  eruption  on  the 
foiirlli  to  sixtli  liny.  when,  in  iiiKoinpliniti-d  t-uscs,  it  falls  nijiiilly  to 
normal.  With  tht-  coining  out  of  tlio  eruption  thr  coryza  increasiH  in 
severity,  and  (migli  i»  u  prominent  mid  UTnioying  syinptom,  ilcjieriding 
upon  a  catarrhal  inflammation  of  the  entire  respiratory  tract,  from 
the  none  to  the  hroncliinlo.     niiirrlicu  is  a  frequent  assoriated  syslnm. 
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MiMuiiirn.     Cliiirni'totihtir  rlinrt.      Ki'iiinlc,  iised  twtril,v-i<-vrii  yfiits.      (Unniiuil.) 


The  Eruption.  The  ernption  on  thf  skin  aiipcar^i  fir.xt  alioiit  (he 
neck,  face,  iiri<l  vvri>ts,  and  spreiid-^  in  fAoor  llirce  daysiiviT  tin- entire 
body.  It  is  nsnaliy  most  ropion-i  upon  the  face,  which  is  swulli-ii,  d»rk 
red  in  color,  and  closely  set  with  papnlcs,  which  are  elevated,  rounded 
at  the  summits,  und  feel  velvet-like  to  the  touch.  When  to  this  picture 
i<  acliU-iI  thai  tif  it  >cvcrc  coryza  with  niiicusi-rons  e\ndnte,  u  liich  often 
jjlues  the  cyeliils  together  and  (Mi/,es  imt  upon  the  face,  and  a  eiirrcspoml- 
ing  crimlition  of  the  nasjil  orifices,  the  i)hysi()jtnnniy  in  nt  once  seen  to 
be  nnnsnai.  .Vt  this  i tap-,  nmreover.  jiliotopholiia  is  often  consiiierahle, 
tlie  <'hild  liurrowiiif;  its  head  in  the  |iill<>w  to  escape  the  HkIii. 

The  fniptii'it  i-i  riot  iipl  to  hi'  t'onlUient  upon  the  hixly;  here  the 
dark  reil.  elevated,  smooth  papules  are  ver\'  di.stinct.  Sonieliines 
'htrv  are  grouped  >o  as  to  form  crescent  ic  out  lines.  The  eruption  fades 
order  in  which  it  appeareil.  ami  is  followed  h\-  a  fine  hranny 
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Hesqimnintion.  With  tlic  completion  of  the  eruption  tlif  fever  fa\h 
rupidiy  to,  or  below,  iiorninl,  the  cnrvza  and  liromJiitis  improve  corre- 
spondingly, and  in  fort.v-ejglit  hours  foiivuh'scciifc  is  fully  established. 

Complications,— Laryngitis,  bronchitis  and  bmnchopncumonia,  ociilar 
t'onipliciitiiins  ;nii|  otitis  media  arc  tlic  more  iismil  coniplicatioii.s;  more 
mre  are  noma,  stomatitis,  adenitis,  and  nephritis. 

Convulsions  ma.v  occur  as  a  I'oniiilieatiun  l■^|^e^ialIy  when  pneumonia 
is  developing. 

Sequels. — In  eases  in  which  there  has  l>een  severe  diarrhea,  nieaslc:« 
is  &iirnctiines  followeil  li,v  coiisideruhle  wenkeniiig  of  the  digesti^'e  jHtwer, 
and  even  by  a  peculiar  form  of  enteritis  which  may  terminate  fatally. 
The  catarrh  of  the  resi)iriitory  tnict,  which  almost  invariably  arrom- 
panies  it.  predisposes  to  the  development  of  whooping  cough  And 
tuberculosi.s.     Paralysis  may  follow  measles. 

Varieties. — Measles  without  cjitiirrli  is  rare.  It  cannot  be  distin- 
guished from  a  mcaslcs-like  rash,  seen  in  rotheln.  except  by  the 
iK'curreiice  iu  the  neighliorlioiH)  of  iilhrr  cases  of  undoubted  measles. 
Measles  without  eruption  is  to  be  recognized  by  the  coryxa,  possibly 
with  eruption  on  the  soft  ])ahitc,  the  course  of  the  temperature,  and 
the  cxjHisurc  lo  .■<pcciKc  itifci'tioii. 

Jiliiclc  mffislfs  is  the  name  given  to  malignant  forms  in  whieli  the 
:<kiii  i:>  dusky  iukI  the  eruption  comes  out  ])oorly  and  has  a  bluish  color. 
In  rare  instances  the  eruption  shows  a  hemorrhagic  tendency,  the  spots 
being  livid  or  ccchymotic  ,\ciual  hemorrhages  from  nmeous  surfaces 
ma.v  occur,  the  patient  ibiiig  in  cnuia  or  couvulsimis. 

Laboratory  Diagnosis.- -The  preseinv  of  a  lenkopenia  is  a  valuable 
diagnostic  aid  in  rccngniKing  and  diifercntiating  measles  from  other 
exanthcmiita.    The  urine  usually  .diows  the  diaxo  reaction. 

Diagnosis.  Tlic  dttignosis  is  h,qsecl  upon  the  history  of  exposure, 
Ko]>likV  -iMii>.  ihc  coryxa.  ihc  characteristic  fever  range,  and  the 
eruption, 

Diflerential  Diagnosis.— Measles  uiii>t  he  ilitfercntiated  at  times 
from  scarlet  fever  vy.  r.)  or  from  rulwlia.  In  the  latter  condition  the 
cniyza  is  not  .mi  marked;  K")»lik's  sputs  arc  ahseni;  the  symjUoms  are 
mild  ami  the  rash  a|i]>cars  earl>. 

Rubella.  Iluhclla  irotheln- (Jcruian  mea^Ie-l  is  an  acute,  con- 
tagious fever,  cliaracieri/ed  by  a  gradual  on-ct.  with  UKHierate  fcver, 
sore  ihroat.  slight  eoryza.  and  eruption. 

SjrmpUnDS.  The  incubation  jieriml  varies  from  one  to  three  weeks, 
but  is  Bciurallj    al«int  two. 

The  inva-ion  is  without  pnHlrouiala.  or  no  more  deliniie  than  lan- 
guor iind  indi*l>osition.  the  first  thing  ncitiee.1  t>eing  the  eruption. 
This  in  somi-  cases  oHisists  of  pale  red.  NnuMitb.  sligluly  rniseil  blotches, 
closely  fvscmhling  mea-des.  hut  more  pronouno-d  on  the  tnmk,  and 
discrete.  Mon-  commontj'  il  eonsist>  of  mse-retl  macules  or  papules, 
ocmsionallv  ciudhwiit.  bnl  usuallj  di.screte.  and  nwivt  nntrki-d  upon 
Ihe  inink.'   In  still  inlier  cases  the  eruption  dcKiely  resembles  Ui«t  of 


THE  SPECIFIC  ISFBCnOVS  DISEASES  469 

scarlatina,  differing  chiefly  in  being  a  paier  red  and  (icf^ompaiiied  by 
less  heat  of  the  skin. 

Sometimes  the  eruptiun  is  circumscribed,  as  upon  tlie  face  or  Hmbs. 
It  is  usually  the  seat  of  considerable  itching,  and  this  may  be  tlie 
first  symptom  that  attracts  the  patient's  attention.  It  will  be  seen  that 
the  eruption  is  nuiltifurm  in  character.  Concurrently  with  the  eruption 
there  is  usually  slight  rise  in  teraperatiirc  (1(X)°  to  101°  F.),  suffu.sion 
of  the  eyes,  with  slight  lacrimatioii  and  photophobia,  and  slight 
pharjngitis;  iiausoft  is  not  umoinmon.  but  vomiting  is  very  rare. 

The  eruption  extends  over  the  body  in  twenty-four  to  thirty-six 
hours,  aud  pales  quickly,  fading  on  the  portions  of  the  body  fiist 
attacked  before  reaching  its  height  on  the  last,  and  being  completed 
in  three  or  four  days.     Sometimes  a  branny  desquamation  succeeds. 

In  addition  to  the  mild  coryza  and  eruption,  tlie  most  important 
objective  symptom  is  swelling  of  the  cervical  glatids,  all  of  them  being 
sometimes  swollen,  especially  those  behind  the  aternomastoid,  tlie 
auricle,  and  along  the  margin  of  the  hair. 

Hubella  has  few  complications:  bronchitis,  pneumonia,  and  otitis 
occur  rarely,  and  still  more  rarely  false  membrane  on  the  throat,  and 
albuminuria.  It  ends  almost  invariably  in  recovery,  except  in  very 
feeble  children. 

Laboratoiy  Diagnosis. ^Normal  total  leukocj'te  count  with  relative 
lymphocjiosis. 

Momps. — An  acute  infectious  disease,  characterized  by  swelling 
of  the  salivary  glands,  especially  the  parotid. 

Symptonofl.— I nvasion  is  sudden,  with  chillincsa.  a  rise  in  temperature 
which  is  generally  iiioricratc  (101°  to  103°  I'".),  and  pain  at  the  angle 
of  the  jaw.  The  corresponding  parotid  gland  as  well  as  the  adjacent 
cellular  tissue  begin  to  swell  rupirlly.  Tlie  swelling  is  tender  and  boggy 
and  ran  be  observed  in  front  of  the  ear  extending  below  and  around 
it  and  behind  the  ramus  of  the  jaw.  Along  with  pain  on  movement 
of  the  jaws,  any  acid  liquid,  a.-;  vinegar,  which  stimulates  salivary  secre- 
tion, increases  the  pain.  At  time.'^  the  submaxillary  glands  are  involved 
instead  of  t)ie  jjarotids,  or  they  may  be  enlargi-d  and  painfid  several 
days  before  the  parotid  h  affected.  The  disea.se  may  be  limited  to  one 
side  or  involve  the  opposite  side,  us  the  process  in  the  one  firat  attacked 
subsides,  llarely  it  is  bilateral  from  the  start.  When  the  swelling  has 
lasted  from  three  to  five  ilays,  the  fever  subsides  and  the  swelling 
begins  to  disappear  rapidly.  At  tliis  time,  however,  the  opposite  side 
may  be  attacked  or  the  te.sticle.s  become  inflamed.  T'sually  it  Is  the 
right  testicle.  Ifarely  in  girls  and  women  the  ovary  or  iiiainmary  gland 
is  inflamed,  liesolution  is  extremely  rapid,  and  usually  the  disease 
is  not  followeil  hy  sequela.'.  Sometimes,  however,  deafness  remains, 
or  atrophy  of  the  affected  testicle. 

Glandular  Fever.  -( Ham  hilar  f*-ver  is  a  contagious  disorder,  the  cause 
of  whic'ii  has  not  been  accurately  determined,  occurring  in  children 
between  the  age  of  five  and  eight  years.     It  is  characterized  hy  feixr. 
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itsiially  (K'ciirrii)K  nKniplly.  with  liPailHo)i<>.  pains  in  lh<-  ItnilM  iiml  ill 
llic  lymph  Klaiul-s  of  tin-  ncL-k.  On  cxntuiiiuliuii  of  the  faucrs  a  !Ji|hl 
phuryiigitis  is  observed  nnd  the  tniisilH  are  enlar^cH].  Tlie  ri^  of 
tt>m[x'raturc  is  uccoiupaiiii-il  hy  frcfuicnt  uausea  aiiti  voiiiititig.  TliP 
tfin]HTiiliirf  rises  abruptly  to  ahoiit  102°  F.  In  the  i**n>iiil  twenty- 
four  hours  the  );huiils  of  thi-  mrk,  ptirticiilarly  thiwe  l>fliintl  thf  stt-rno- 
rleidonmstoicl  muscles,  niUirup  and  are  tender.  .Vlthou^h  tlicre  may 
be  sume  s1i);lit  edema,  tlicre  i»  no  redness  or  swelling  of  the  skin.  The 
fever  contiiuies  for  three  or  four  days,  the  KlaiKlular  eiilargcmpnt.  how- 
ever, iniiy  (MTsist   for  several  weeks,  ami   may  end   in   sii|>piinili'>ii. 

'I'lu-  iilhiT  lyriipliutif  k'»'"'^  Jihout  the  rierk  and  in  the  axilla  and 
Kroin  may  be  enhiri;ed.  Cummonly  there  is  eularfp'inent  of  tiie  spleen 
and  liver.  The  abseiire  of  an  eruption  serve*  to  determine  the  infection 
frmn  the  eruptive  fevers  assoeinted  with  adenitis,  particiJarly  measles 
iiiid  rulii'lhi. 

Whooping:  Cough.  A  specific  eiiturrhal  iufhimmatiou  of  the  respi- 
liitiny  pil>Jla^;e?,  mvol\  ins  espeeially  the  traehea  and  Immrhi,  caused 
hy  the  HiiriUun  [HTlmnui  of  Hordt-l-Cu'iigou,  and  eharaeterizcd  by 
liiirovysiiis  of  iniiirli.  wliieli  nre  sucii-eded  hy  spasmodic  closure  of  (he 
nlotti:*  iind  u  |)i-i'uliiir  ill^pil■ilto^y  whnop.  'I'lie  ilisease  oceurs  i-spet-iaJIy 
In  iliildren  uiiiIit  six  srars  of  ajje,  is  eontaRioiis  and  is  sometimes 
I'piili'iiiii-. 

Symptoms.  Whoo))iii(;  couch  iiiiiy  he  eonvcnicntly  di^ideil  into 
three    (nTliiil^: 

I.  Till-  eiitiirrliid  .•ititm*. 

1'.  'I'hc  spasinnilie  >iaj;i'. 

:t.  'I"hf  stuite  of  j;radMiil  .suiiMdenii-  of  ihi!  disease. 

FiT»t  Sla^r. — The  patient  appearj^  to  have  an  ordinary  cold,  with 
a  i'i-r(ai?;  iiinoniit  of  rediii-.i>  nf  the  niueiins  inemhrane  of  the  eyes,  ncse, 
and  ihrniii.  Tlie  routrh  i>  ilry,  and  -ouietinies  a  riniiins  quaUty  can  be 
drteitid.  The  |iiiiieiii  is  irrit:dj|e,  hiis  >hKlil  fe\er.  thminishrd  or 
(iijiriiinus  Jip|ieiiii-.  and  re>tli-ss  slee|i.  A  inihi  hmnehitis  of  the  larger 
tubes  I'aii  he  deteele<l  by  physjeal  exiilorntiiin. 

Sri'iiiiil  .Sliiiji-.  Tnuivilicin  rrcmi  llu'  (ir>t  In  thi'  sci'iiud  stagl*  occurs 
in  abi>nl  Ii'Pi  day>iuii|  I-  rnarki'd  li\  1  he  appe.inince  of  the  eharaeteristic 

w  I |i.     The  piimvy  siual  ci'iijili  is  made  n]i  (if  a  serie's  of  rapid  expiratory 

eJl'urt.--,  ibmini^ihin);  in  fnree  and  duration;  when  these  erase,  iliere 
hueeeeds  a  jiroliiiitfed  emwirij;  in>pirjiti(«i— the  tt'hoo)i.  There  may  be 
only  one  pariixysm  of  eouifliirit;  at  a  time,  hut  more  eommonly.  and 
always  in  M'ViTe  i-ases,  one  paroxy>in  is  suecei'ded  hy  anothiT.  )>uriug 
the  eou;;liiiij;  the  ehild's  eyes  beeoruc  snifuserl,  and  there  is  a  discharge 
of  senim  or  unieus  from  the  unse,  ami  of  salivii  ajjd  hroni-liial  secretion 
from  the  iriruilli.  The  fare  becomes  swollen  and  dusky.  If  the  child 
is  walkini;  about,  it  ;;ras[(s  some  object  for  support  durinj;  the  paroxysm, 
whieh  nsaally  tenninmes  in  V'omilinj;.  During  severe  paroxysms, 
lieniorrliiiKe'  are  ajtt  to  occur:  these  are  j;enerally  small  and  most 
frei|ncritly   Mibnnicoii-i.     In   vvell-marked  ejises,  when  the  disease  has 
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lasted  some  time,  the  taec  has  h  clmracteristie  appearance:  it  is  swollen, 
sdHderi,  ami  dusky,  with  dull,  heavy,  red,  niid  WHtery  oye-s. 

The  number  of  pitroxysras  v.tries  from  two  or  three  to  twenty  or 
thirty  or  more  in  twenty-four  hours,  ami  tliey  are  worse  al  night. 
The  whoop,  while  ehsiracteristie,  is  not  present  in  evi-ry  ease,  being 
absent  especially  in  babies  and  very  young  children.  Sometimes 
cliildren  have  t.'huking  spelis  without  riiiieb  cougbinf;  and  without  the 
whoKp.  Again,  when  pneumonia  or  roea.sle.s  ot^urs  as  a  (■omplication, 
tlie  whciiip  nsuully  eeases  lor  the  lime,  but  may  pwippear  later. 

Third  Stage.  ^'Vhe  third  stajje  h  less  wpll-dfKned  than  the  first 
two.  The  number  of  jmroxysms  during  flie  day  diniiriiHlies,  vomiting 
is  tt  less  frequent  aceoni]»ani merit,  the  appetite  improves,  the  ehild 
gain-i  in  Uesli  ami  passes  more  restful  nights.  The  duriitinn  of  the 
disease  is  variable.  Ordiiuirily  it  lusts  from  six  to  eight  weeks,  but 
it  may  be  prolonjref!  for  .several  months. 

Complications  and  Sequelae. —  Bronehitis,  bronehupneumonia,  atel- 
et-tasis.  aente  transient  emphysema  ami  rupture  of  the  lung  oeeur 
relativeb  freipieiitl\  a^  i)uiimiriar\  i.'oniplii-alii>iis;  tiiiterciiioMs,  elironie 
enlargement  of  the  bronehial  glands,  ehrtmie  hronehitis,  and  persistent 
emphyst-riia  us  sequelte. 

Heiu'.rrhages  (epistaxis  and  sulteonjunetival),  nephritis,  convulsions, 
nicer  of  llir  fri'iiuni.  tiigestivc  ilistnrbiiiiccs.  pniliq)>e  of  llie  reetuni, 
hernia,  and  ililalation  of  the  right  heart  are  other  inure  or  less  serious 
complieutiiiiis. 

Laboratory  Diagnosis. —The  Unrillii.t  iwrtm-fi--'  of  llordet  and  (lengou 
can  be  (li-nn)nstriited  in  the  spiitunj.  The  lilood  shows  a  moderate 
lynqilioci  tosis,  |)er:iisling  for  week-;  afler  the  suiisidenei-  of  symptoms. 

Diagnosis. — With  the  app-araiiee  of  ilit-  eharailerisiie  whoop  the 
ilijigiiosis  is  assured. 

Rheumatic  Fever  {Ai'iitr  Arlimlnr  Hhi-iimdiixm). — .\n  aente  infec- 
tions ilisfusc,  I'liaraeterixed  by  speeific  iiilbinniiatioii  of  the  Jniiil.t  arid 
WHitigUous  struetures.  and  fnrlber  by  a  leTideney  of  the  inlhninnation 
to  involve  llie  larger  joints  sne<rssivel\ ,  to  skip  from  ojie  joijit  to 
another,  and  to  be  assoeiatiij  with  eiidoeurditis  or  periearditts  or  more 
ran'Iy  with  inllamniation  of  other  .serous  mendiranes.  The  tonsils  aet 
as  a  portal  of  entr\'  for  the  exi'itiiig  orgiiTiism  in  most  r-ases. 

Symptoms. — The  •nun-f  of  tin-  ilisease  is  not  eliaraeti-rized  by  eoiistant 
syuiptiims.  ."^ometiriies  the  fever  and  joint-inHuiruirulions  are  pretriled 
a  day  or  two  by  debility,  wandering  pains  in  the  joints  or  muscles, 
tonsillitis,  and  loss  of  appetite.  Other  eases  are  m.irkei!  by  a  chill  or 
repeated  attacks  of  ehilhness,  followed  in  a  day  or  two  by  fever  and 
irill.Tmniiitiori  of  the  joints.  In  rare  easi'>  ilic  onsi't  niiiy  i>e  followed 
not  by  iiiflanimati'iu  of  llie  joints,  but  by  intiainmation  of  the  serous 
membranes,  partienlarly  those  ot  the  heart  am!  its  .sac. 

The  Irmprraliire  may  rise  a  day  or  two  before  there  are  any  joint- 
symptoms,  or  fevt-r  and  artliriti.s  may  Ix'gin  almost  simnltaraMiU-ily. 
The  t«m|jcrature  rises  rapi<lty  to  102°,  U)  IU3°,  or  104"  F.,  ami  one  or 
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leader,  vm/Dteax,  and  koL 

Tax  JotKT.— TlKfv  tiuv  be  pcM  puB  on  moboB  liriiatc  there  b 

cvmIoA  avctt^;  ct  nuxii  fecaJ  tendcnxaK.  lie  pun  varies  tnu 
flMCe  ^iMcnfort  to  ifae  BMMt  excradatnig  sitfawf..  it  b^  afwavs 
aggmctod  by  tDutJcm  ct  prcsmrr,  and  u  at  taei  ID  CMtwwit*'  tfaai 
the  Ut^dcBt  t«ucl^  cc  the  wai^  at  the  beddoCUnfr  BBka  tlie  patient 
try  out.  It  may  extend  heyood  the  iaint  to  miftUiigiiig  tewku 
aii<J  utTves.  The  nrtjtmg  Ukrwisr  varies  grcatljr;  scMKClBCS  there 
is  only  aligbt  puffioew  wait  increased  dbtiDCtnoi  of  the  ciilBBfom 
veim.  iocreMed  bnt  iu  tlx-  jMrt,  but  no  gcDcnl  ndness:  in  other  cases 
thtT«  is  crMsijerable  snellinK  about  the  jdnx,  »  that  the  ixaijr  proau- 
iM'or.ui  tm  oMittrated,  liie  surface  being  tense,  ird.  and  veT>*  hot  to 
tJir  u^wJi.  71t«n:  is  iMjt  often  effusioa  into  the  joint.  SvcOing  is  iDOSt 
DiarluvJ  jij  tlie  kiMv,  u-rii.t,  ankle,  and  less  §o  in  the  ghooldefs,  hip». 
ami  fllx^ws.     It  i»  vtr}'  coiuioun  mi  llw  dorsal  suHarc  uf  ttie  Itand. 

MuUiptk-ity  <//  J«n(»  Affected. — A  charatlrrisiic  pecuUaritj-  of 
rtx-iitfiatiKji)  IN  its  t«.i>denc>-  to  involve  one  joint  after  another.  The 
ifiHuiiiniatJon  H'luully  lii»t»  from  two  to  four  da>'s  in  each  joint.-  The 
Jlro(1'^n  iriu>'  Mt\rAtiv  \u  one  articulation  and  begin  in  another  with 
itiurlliuif    ru}ii(iily. 

'Ilti-  tkiii  (Im-B  not  fii-l  no  )iot  as  one  would  expect  from  the  tempen- 
iun.  it  in  itiiiltnuou^y  ci»v(>reil  nitli  a  copious,  arid,  and  somewhat 
puii((i-tit  |>iT^piruli<)ii.  Sr.rT'nif  nymptumii  are  n"t  marked.  There 
liiii.v,  liMUt-vcr,  l>i-  v\\)!\it  itoctiiriiHl  tlelirium.  Sleeplessnc^ss  from  pain 
is  I'lJiiiiijun, 

'J'lii'  trmiiiruliin'  in  rliiiurmlir  (ever  is  not  usuaJly  very  high;  it  b 
iiiin-li  iiflfiiir  iiiiilir  tliiui  over  UW  F.  In  rare  cases,  howCT-er,  especially' 
tvlicij  till-  fi-viT  j^  <'<iiii|>li''iili'(l  with  iHTirarditis,  pneumonia,  or  some 
(linriirliiitiic  of  ilii-  li'Ml-rrdiiliitiin;  Ji]!]  mm  tils,  tiif  temperature  may 
iilliiiii  [111-  i-!(lni.irilijiiir.\  riiiiKf  "f  HH'i"  to  1 12"  F.  Such  liigh  tcmpera- 
fiii'i'n  ijiiiy  iii'i'iir  nii'lili'iily  or  Kriuliiiilly,  iiml  itn-  Mimetimes  attended 
uilli  tJiarki-il  I'rn'lirul  ^.vlllp1otn^  (.^o-i-alktl  tcrdiriil  rlieumstism). 

'I'll.-  i-iiU-iiilf  i.H  iiiuilii'iiiih  iii-iclcmtcil  uiilt'jiis  there  is  a  cafdiac 
i-i>iii|>lii  iilioii,  »lii'ii  il   lii'i'iiiiii-^  ^<-^,\    rii])ul. 

/■-'(k/ihiio/iVj*  mill  imii-iiJilif  iiiii\  ucriir  lit  iiiiy  period  of  rhcutnatic 
frtit;  lli<'\  i)Ni,\  i-\ni  prnrili'  llit-  jiiiiit-iiifliitiiiiiutions.  Iliey  are 
iniinl  niiiiiiiiiii,  houi'\iT,  in  llic  lir^t   two  MtTks  of  the  disease.     The 

uitiiittiT  ihi-  piilinil  I  llir  nmn-  HoviTf  ihe  atlai'k,  the  greater  the 

liiiliilitv  ti>  liiiiii  r><m|iliiiili<>ii>,     'V[»'\    iit-nir  in  ahuiit  one-fourth  of 
nil  iiiii'-<.     l'!iiili>Minhii>  in  iiioNt  loniuioii:  often  it  is  the  only  les: 
linl  M'liit'UiMt*:*  il  i»  H:ini»'i(ili'>l  H  il  II  piTii'iknlitis  ami  more  rarely 
inyoi-unliliM.     'riii-r.!'  n>niplirnli»iit  ii^imlly  give  rise  to  no  sympi 
Ml  liril,     Ib'itiv.  (hf  hvnrt  mIuhiIiI  be  ■■xinuincd  daily,  nud  the  p 
nil<'  <<in-(ntl\  (i>lli>m->l. 

(XwijillOMlUuui  ituil  SiKiu»li».       .\)>iirt  (n>ni  lu-nriMvmplicstions  \ 
Itttw  livn  lutiitii'iu-tl,  jJiufiln,  juirumt>»iit,  aitii  brwKhitia  v 
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from  10  to  15  per  cent,  of  tlie  cases.  They  arc  frequently  bilateral, 
aud  are  very  much  more  (iimiiinii  in  rlienmatJo  fever  with  pericarditis 
or  endocarditis  than  in  liimple  rheumatic  fever. 

Nervous  System. — ^Tlie  OKist  common  complication  of  tlic  nervous 
system  is  delirium,  which  is  generally  associated  with  insouinla  and 
hjperpyrexia,  but  the  latter  is  not  constant.  The?ip  cerebral  symptoms 
generally  appear  hi  the  second  week  of  illness,  and  about  the  time  of 
convalesce  nee.  or  while  the  joints  are  still  inflamed.  In  favorable  cases  a 
deep  sleep  ushers  in  recovery;  in  unfavorable  casi-s  the  delirium  persists, 
the  patient  dj-ing  in  collapse  or  coma,  possibly  preeerled  by  convulsions. 

Chorea  sometimes  occurs  as  a  c')nipiication,  but  it  is  more  common 
as  a  sequel  of  milil  eases  in  cluliiren.  Cerebral  meningitis  occurs  occa- 
sionally, especially  when  there  is  ulcerative  endocarditis.  Cerebral 
emhuUvJii  is  another  rare  complication. 

V'ariou.s  spinal  symjiUims  occur  in  some  cases,  at  times  with  and 
at  times  without  demon^itrable  lesion  of  the  cord  or  its  membranes. 
Nephritis  i.s  rare,  but  sometimes  hemorrhage  into  the  kidney  occurs 
with  its  usual  symptoms. 

Various  erj/theniatous  eruptions  are  seen  from  time  to  time,  and 
occasionally  purpura.  Subcutaiieciu.s  nodosities  have  been  described 
by  several  writers.  They  are  attached  to  the  tendons,  fasciie,  and 
periosteum,  and  are  most  frequent  on  the  back  of  tlie  elbow,  the  wiikles, 
and  patella. 

Laboratory  DiaKiiosis. — The  urine  is  of  high  specific  gravitj,  strongly 
acid,  and  contains  an  excess  of  urates  and  uric  acid  crystals.  The  bioud 
allows  a  hypcrleukt>cytosis  of  the  polynuclear  tj'pe.  \  market!  sec- 
ondary anemia  develops  rapidly.  Organisms  of  a  streptocoirii'  char- 
acter have  been  frequently  isolated  by  observers  by  blood  culture  and 
have  been  found  in  the  focal  lesions. 

Diagnosis. — Uheumatic  fever  is  diagnosticated  by  noting  the  profuse 
acid  and  acrid  sweating,  the  tendcncj'  to  involve  a  number  of  joints, 
and  particularly  the  larger  ones,  the  great  intensity  of  constitutional 
symptoms  and  the  great  liability  to  heart-complications.  It  is  difl'er- 
eiitiatinl  from  ginit  in  which  the  joints  involved  are  usually  the  smaller 
ones,  by  the  above  symptom -complex. 

fVom  pi/emiu  it  is  ili.stinguished  by  the  wandering  character  of  the 
inflammation:  the  acid  sweats;  tlie  absence  of  any  antecedent  condi- 
tion which  would  develop  purulent  foci,  the  absence  of  chill.s  anci 
sweating  except  after  a  Fall  in  temperature.  Cutaneous  abscesses  do 
not  occur  in  rheumatism. 

.-Ici((c  .lyni'iiitlv  rc^cmblc.-i  rheumatic  fc\'cr,  because  to  both  occur 
symptoms  of  pain,  tenderness,  and  swelling  in  connection  with  a 
jouit.  Usually,  liowevcr,  but  one  joint  i-i  involved  in  synovitis;  the 
effusion  is  limited  to  the  synovial  sac,  is  frequently  abundant  and 
fluctuation  can  easily  be  detected.  The  acute  arthnli»  of  infants, 
which  i=  pyemic  in  character  and  often  of  gonocoocu.s  origin,  must  he 
^i-itingui-shed  from  rheumati.<<m. 


-174  SI'KCIAl.  DIAGNOSIS 

Acutf  pttiii^lilis  when  close  to  a  joint  simulates  rheumnlism;  but 
the  tcndt-nies*  iwt\  liont  an-  not  in  tin-  joint  itsHf;  iht-y  utk  sitpfrficial 
nnd  (ire  ass<K'iat<'il  witli  loss  swrilinj;.  Pitting  on  prt'ssnre  is  <:<ininion; 
hik)  ciri'Uinsi-rilH'il  llurliiiitiim  nsniilly  ilisvlosc.'*  llir  prfsfiine  uf  suppura- 
tion, l\v(ini<'  s.vniptiiuis  arc  added  to  tlif  local  symptoms,  particularly 
\t  oaltiititi  orti^ti-imij/rlltix  is  present.  The  «rticnlar  symptoms  of  pfiinJ^-M 
are  to  he  dislhit;nisheil  liy  tin-  prest'iice  of  one  or  more  pustules,  and 
till-  fiiii  ihiit  llii-  ]niiut'nl  joints  are  not  so  ajn  tn  be  swollen  hikI  pcJ  as 
in  rliviuiiatio  fever.  In  I'mihUiy  joint-piiins  frctincntly  occur,  but  their 
chanuter  is  made  iml  by  the  fact  that  tlie  joints  arc  not  inflamed,  ami 
that  the  imin  is  much  worse,  or  oci'urs  only  at  nlgbt.  In  gonorrkraJ 
ailfiriti9  the  jiain  i>  cunstant  in  one  or  rarely  more  jfnnts  and  the 
cmisative  pmiMneei  can  be  ilenKmstnilcil  by  smears. 

Subacute  Articular  Rheomatiain.  In  some  instances  the  joint- 
iiitlaniinulion  i^  tcv  M-vere.  mid  is  neeompaitieil  hy  only  slight  frvirr. 
One  «r  iihirc  joints  may  i»c  affected.  Sulucutc  rhrumatism  differs 
from  the  onlinan  funn  in  Itein);  milder  in  decree  and  tmire  persistent, 
bistinc  -HinH-times  for  monthv.  It  i>  ^-ncFHlly  subaculr  frtkiu  tbe 
l>c):inn)ttt;.  bnt  ma>  n'pres*-nt  a  s*"txindary  moditit^tion  of  tbe  type 
■It  tho.««-  who  have  liad  srveral  attiicks  of  rltcuiuutio  fever  and  ha^'e 
U-en  left  in  a  ^■ery  sensiti\c  »tnd)ti^>ii. 

'lite  t\|»c  of  rhenm.ttic  fever  is  usiuilly  suliaeiitr  in  cliiblren, 
often  »nly   i>ne  joint   U  involvwl.     (".-iniiae  i«mpiii-ations  are  nuHV 
fmiueni  than  in  adnlts.  and  eliort-a  tiiav  iH-cur  u-^  a  »n(uel.    Er>  tfaeflu 
m>Io-nni  und  MiU-iiiaiuMU'^  noiloMtie>  are  more  coauDoa  in  chlMivn. 

I>«n(U«.  All  acntc  txtntacious  di'>e!(--e.  on-urrinic  in  epialeiuics, 
char*eiin«>l  l>>  >*'ver*-  pains  in  ihe  h^-ad.  back,  and  joints  by  the 
|w\^-inv  uf  vari*'u-«  -Ain  ernptionv  n  phJt»ii£vti  ii4i\^al««erare.  a  vety 
lo-ft  rate  of  tih>nali:> .  ami  i-aiis»sl  (»«ivviWj  b\  a  i«ara»jte  traa:3iuttcd 

The  disease  »*\iir'  in  ^-pitlemii-^  in  ln<{>i>.'al  and  suHtn>p«rsl  cnMntou, 
aiid  rar*4>  in  lyi-ler  i-Iiniaii^^  It)  tbe  s»Hjtb<^i  iian>  of  the  rwtnl 
State*  ail  cviwvj^e  luiuie  jn^en  ti»  th*-  dt'«T*'e*  is  hfrak-ivoe  fr*"W. 

SrsftDOk*.  Itie  |<ers\l  i4  \\Ku\y*iM\  l-^  sbi<n.  v-xr^iiu;  fnm  ■  Inr 
luiiiuie^  ii'  •e»er:tl  da,^  v  or  e^eti  a  »pri  |«%x'i>c  i»  M»Um  aaj  a 
wreij  t-fevxvkxl  b>  ;>i\»iMUMit*.  It  is  tiurk<>)  hi  chillioess  or  a 
aunlirfj  ^if^mr  i\ti!i-.'!u;i!e  h<-A%l.ban-ii.  AodlunKv  If  i-iiilrealhe 
au>  bt  uurkevi  t»>  i-v-""*  lU**^!?,  «hK-t  uv  '^'•leumes  f,»«>*eJ  by 
anil  witatltttt.  lite  i\u>n  Uv  -i^ienetunr^  r\tTiK^:ai£.  aod  tkfflv  t» 
e\ttv«»r  ArtnliV  l^Sr  te<wjier*tttnf  nses  U'  *i>C  »«  luf  F^  bat  laMr 
ts  mow-b  b^cbce  I'be  iHt^*  o  fK^)ue&t  UiV  1:>^  ocblVV-  Ib 
Ut  tknre  of  a»e  ^»^  ;be  teta^'ecature  -     ■ 

tkc*  V\xi  h*  i*r*»*»l  hti«  V  *bi^s  X  Mr^  'A«>re«»  r-. 


aod^ 

eflu        I 

f»ti.         " 
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herpetic,  urticnrial,  or  miliuria-Iikt- — Ucn'w  to  jipiH'iir,  Bocumpaiiictl  liy 
the  secondary  rise  in  tomperalurr.  The  eniptinns  may  come  nut  in 
successive  cmpa,  Hml  are  fi)lhiwnl  hy  di'.squiimuliiin.  <"iiiivali'M'etice 
is  now  I'stablLshecl,  but  may  be  interrupted  by  relapses.  The  most 
frequent  mmplicationft  are  di.wrilerB  of  ihe  nervous  system,  hut  bron- 
chitis and  diarrhea  on-asioiially  ofcur. 

Laboratory  Diagnosis.— There  is  a  leukopenia  associated  with  a 
lyniph(ic'\  t')^t>.    Till-  urine  1^  usuiilly  iiornml. 

Differential  Diagnosis. — Veilow  fever  and  dcn(*ue,  in  spite  of  the 
jaundice,  llie  freijueiicy  of  hemorrhage  mid  the  rlianicteristically  slow 
pulse  of  the  former  condition,  an-  at  times  [tii^taken  one  for  the  other 
largely  on  account  of  thf  prevalence  of  both  diseases  at  the  same  time. 

General  Gonorrheal  Infection. — AltIioii(;h  the  infection  is  usually 
limitefl  to  the  genito-unnary  tract,  the  ftr'Uccoccus  may  enter  the  blood 
and  infect  tissues  elsewhere,  causiiign  local  irinnmmiLtion.  We  therefore 
see  symptoms  due  to  the  primary  infection:  symptoms  due  to  the  infec- 
tion of  the  genito-uririary  organs  b\  direct  contiriuit\';  and  systeniatii' 
infection.  The  primary  infection  involves  the  adnexie  of  the  genital 
organs  in  the  male  and  the  female.  In  both  sexe.s,  eystiti.s,  ureteritis, 
and  pyelitis  secondarily  occur.  The  infection  is  usually  mixed.  When 
the  gonococcus  Invades  the  bloorl,  symptoms  of  septicemia  or  pyemia 
arise.  The  infection  may  be  rapid  and  fatal,  and  may  terminate  ten 
days  after  the  primary  lesion. 

In  other  infections  the  joints  ln-corue  involved  and  we  have  the  j)he- 
nomena  of  gonorrheal  arthritis  isce  Joints).  Kndoearditis,  myocarditis 
and  piTLcardilis  niuy  also  occur. 

Diagnosis, — .\  positive  diagnosis  is  obtained  when  the  organisms  are 
found  ill  the  genital  discharges  or  are  isolated  by  IjUhhI  rulinre.  Irons 
employing  intradermal  injection  of  glyceriTi  extracts  of  gonociK'ci  cul- 
tures, finds  an  anaphylactic  skin  reaction  occurs  in  infected  cases,  in 
from  twenty-fonr  to  forty-eight  hours. 

Differential  Diagnosis.-  .\cute  exacerbation  of  arthritis  d<'fornians, 
goui,  a<'Mtt'  ariiiiihir  rheumalisni.  and  septic  arthritic  may  sicriiilatc 
gonorrheal  arthritis.  (Jonorrheal  septicemia  can  only  be  dilTerentiated 
from  other  septicemias  by  a  positive  blood  culture,  and  ihi-  same  is  true 
of  goiiorrheiil  endociirditis;  either,  however,  may  be  provisionally 
diagno>tiraiv>l   it'  n   fncns  of  guTioeoccic  infection  is  found. 

Acute  Infectious  Jaundice  [U'iU'm  /Junw).— An  acute  infectious 
disease  occurring  especially  in  butchers,  labiirers.  and  brewers,  char- 
acterised by  sudden  onset  and  followed  by  pronounci'd  janndici-,  caused 
probably  by  the  Hiii-illii.i  i>nih'ii.t  lluorcsceiicc,  but  iiKo  atlributetl  to 
Hiii-llliix  mil  infection,  ha>  been  described  by  Weil. 

Symptoms.-  After  exjiosure  to  iiild  generally,  (he  [lalicnt  is  seized 
with  a  chill,  followed  by  fever,  with  headache,  vomiting,  and  epigastric 
pain.  Jauinliee  sets  ill  rajiidly.  Tlielemiicratnrercmainshigli  ormny  be 
intermittent.  Stupor,  at  limes  violent  delirium,  and  coma,  albuminuria 
with  suppression  nf  urine,  subcutaneous  hemorrhages,  and  heniorrliageii 
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from  luucous  mcmliraiies,  rapidly  ensue.  In  one  of  the  author's  cases 
there  was  enlnrKeiiieiit  of  the  liver,  with  subcutaueous  edema  over  tbc 
hepatic  Hiva.  Tlie  acute  sjiiiplniiis  usually  subside  in  from  four  to 
edgbt  dajs,  ihc  fe\cr  tu  about  two  lo  tlin-c  weeks,  but  the  jaundice 
nia>*  persist  for  some  time.    Ilecovery  is  the  rule 

Ditter«DUtl  DUfnosis. — Tv'pIioi<i  fe\'er,  dengue,  yellow  fever,  simple 
jaiiiHlitx-,  aiul  acute  yellow  atrophy  mu^t  at  tiu>e:«  he  diJTereutiated 
fttMn  Weil's  disease. 

miuj  F«T«r  ■,Strfiting  Sicknrnn).^  An  acuie  infectious  disease, 
cKTUrrii)};  iti  epidenui-s.  and  charadrriied  by  modi-rate  fc^i-r.  profuse 
s«witiM|:.  teiMleniess.  und  «  sense  nf  oppressiiJu  in  the  rpigastriuin. 
»tM)  X  mtliarv  veMeular  eruption.  The  disease  has  occurred  epidemicaliy 
in  Kni^And.  hut  t5  not  nu-t  with  now  outside  of  France  and  Italy. 
Miliary  fewr  is  disiincuishtxl  frtkui  rfaeumatism  b\  the  moderate  fe^-er, 
and  aVvjaiHHv  of  joint -^wt'^linp'.  and  from  malaxiAl  fe%-er  hy  the 
inf  ehUb.  of  v>eri«)ieity  in  thv  febrile  nn\\eaieni.  and  ^leencv  of  nuUndj 
\Y$MUMU.«  fr»«M  the  Wo.i«l.  IV  durmtkn  i»f  the  dMm.-*-  is  fn«n  one  to 
fciwr  «veLs.  Tt>e  iitonalit^  in  !««ue  eptilemies  has  been  ^Tf?'  high,  m 
**th<t¥.  \rrj    k>». 

M9k  y*^"i  v'^o^iif  FnrT\.--.\n  acate  dbeur  affectii^  eaole^ 
amd  tnuiitmittn)  ftvitu  iheva  to  the  huBun  bcnp  m  mBk  or  nmt.    The] 
ckevttsv  «^  Imutfxi  to  «  fe«  sf%i)>rw^  i<rttled  kvaStiBS  ««sl  <tf  the  ABc^wty] 
M^'iiwtaw^  I.     It  t'  t-^uu^fiennsl  h>  ^rvai  Mtl^ 

*f  -NxleMW  yri-  .*  >«;t«v  --:t--i':  Tt-r^vnCWit 

K>  >.-».  tkwu  *  «i«v^     TSf  }»:  k  mtta  a 

iA'i>«.-  j.-v;  iter  as  txiMa.  v-c  Sr  k»,>  c^  ..   >  .t--  ot^n.    Coandeai 

MM^WMtJMM^   rfc)*aJ*       L.ikh..^   Jrw_-Aa 

AWMT^'vikt^.v   -.    /rui-  i*.-\».tit  ,»-,-.»r    ^j*firs\.  -^  ytff^  am 

^Mv  ».■  t>»  .'K'>.     \»  *■*>»/»  &  .4ursu-frt^x^a  I- 
Mv    y»«*    0**li^*    til,v«*s,      '■'ht    T.^iTiv  >'»-nlc.   i~iiiil\ 

jj«  tK  Kis^-i  ,•  *tui«»i-  x-Mii(»»-;'  tirt.%vi>v.    vw  •*.—\^  ti 

il-ir^^  'S,    ilpvwk     kv>    K\4     .1  '  ^\^(     Hit'     UCV.     w_^^-     -^ 

3,    «)w     kX*  «•*     «•«>    ♦Kt'*    i^    AMI.    k,         -  >i^    at 

^   tK  »&*■     *    'K   «  'M-".^      '-'V    •««.»•.   »i^  ^#>  ■ 
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The  second  stage  is  rencliefl  usually  on  the  second  day.  The  InrjuEeal 
spasms  are  increased  and  lead  to  intense  dyspnea  and  to  pitiaMo 
struggling  and  gasping  on  the  part  of  the  patient.  In  addition  to  the 
convulsive  seizures,  the  patient  foams  and  froths  at  the  mouth,  and 
his  face  expresses  the  ejctreme  terror  and  mental  anguish  he  feels.  The 
second  stage  hists  from  one  to  three  days,  and  is  followed  by  tlie  Ikinl 
stage,  exhaui^tion  intermitting  wltli  paroxysms  of  less  severity,  together 
with  paralysis  of  gri)U|>s  of  nnisck-s-  TJie  patient  may  now  lit-  alile 
to  swallow  easily,  hut  there  i.s  great  weakness  of  the  heart,  and  death 
may  occur  friiui  failure  of  the  heart.,  from  asphy.via,  ur  in  a  fonvulsion. 
The  duration,  as  indicated,  is  only  a  few  days.  In  the  absence  of  sijecific 
antirabic  treatment,  the  result  is  practically  always  fatal,  but  recovery 
may  be  iHissible. 

Laboratory  DiagnoBis. ^Examination  of  the  central  nervous  system 
of  animals  suspected  of  huvn'ng  or  causing  rabies  w-ill  show  the  wide- 
spread, irregularly  shaped  Negri  bodies,  varying  in  size  from  4  to  10;i. 
By  lliisincthod  the  hysterical  cases  of  pscudohydrophobia  (lyssophobia) 
can  be  dilfcrentiatifl  from  true  hydrophobia. 

Anthrax.— An  nciitc  infectiou-s  disea.se,  caused  by  accidental  inoenla- 
tion  of  the  anthrax  bacillus  from  living  cattle  or  their  prtKlucts  and 
characterized  by  cutaneous  or  vi.sceral  symptoms. 

Cutaneous  Anthrax.- -External  anthrax  manifests  itself  in  txvo  forms. 
the  nialigriiinl  pu.stular — and  much  less  frequently,  the  malignant 
dlematous  form.  In  the  first  form  the  peri<jd  of  incubation  varies 
from  a  few  hours  to  several  days,  the  jiatient  has  a  prickling  or  burning 
feeling  on  some  exposed  part  of  the  lnMiy.  particiihirly  the  linnd,  face 
or  neck.  At  the  s<rat  of  irritation,  first  a  jiapule.  then  a  vesicle  develops, 
The  vesicle  may  attain  ronsidcrablf  size.  The  ro[itaineil  fluid  quickly 
passes  from  clear  to  blmwly.  and  then  escapes,  leaving  a  dark  brown 
or  black  scab. 

Instead  of  disappearing,  the  boae  of  the  vesicle  becomes  inflamc<I 
and  indurated,  the  induration  extending  tn  surrounding  tissue  and 
causing  a  condition  of  brawny  cilcma,  A  whole  arm  or  one  side  of 
tlie  face  and  neck  may  be  swollen.  'I'here  may  or  may  not  he  an  asso- 
ciated hjmiiltavijilui  anil  uifciut'w. 

The  gc[icral  health  docs  nut  suffer  at  first,  but  in  s  day  or  two  fever 
sets  ill,  [lecompanicil  by  (h'liriiirn.  sweating,  gn-iil  weakness,  enlargement 
of  the  spleen,  severe  pains  in  the  limbs,  and  diarrhea.  Ueatli,  preceded 
by  collapse,  may  occur  in  fmm  fi\'e  to  eight  days,  except  in  the  rare 
cases  that  terminate  favorably. 

In  anthras  ednna  there  is  no  pustule,  hut  only  a  yellowish  nr  greenish 
swelling  of  the  tissues.  Gangrene  may  ensue.  It  is  seen  most  frequently 
in  the  eyelids,  but  may  be  im  the  head,  hand,  or  arm. 

Visceral  Anthrax. — Internal  anthrax  attacks  citlier  the  lungs  or 
uitcstincs.  I'lilnifiniini  nntkra.T  Is  charaeteriKcd  by  Intense  dyspnea 
and  a  feeling  nf  npiircs^icm  nr  cciri.slricTioii.  Drcatliing  is  labnred,  but 
not  much  aeeelerated.    Only  a  few  coarse  rales  arc  to  be  heard  on 
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niis^-iiltatioi).  The  expectitratiiHi  ma>'  be  ahiinilAnl  and  hlontli',  or 
al)L^*nt.  ThtTT  b  n  tcndcnt-y  to  collapsr,  with  cold,  bluish  skin  aod  • 
suhnonna]  axillari,-  tPtnperaturr.  The  renai  t<«iperature.  howe\'er, 
is  nisnl  two  or  thtvr  dt-grer:!.  I>t-ulh  niay  ontir  in  cudib  nnd  con- 
vulsions, or  titp  )>atient  may  die  <iiid(lonly.  llie  mind  beinjc  dear.  The 
dtirali^m  of  the  dj^ra^^es  is  from  one  to  five  days. 

InUatinal  anthrar  presrots  the  follon-ini;  symptoms:  the  patient, 
first  mmplains  of  nutliiise.  lo^  of  apprtitr.  paiits  in  the  limbs,  ptidiiie^l 
and  hradnrhr.  Then  vomitin;:  may  set  in.  ami  a  more  or  lens  se\'ere| 
diarrtiea.  the  evaoiation.t  ofli-n  <i>iiiaitiinj|:  IJihhI.  There  may  he  pain  J 
in  tht-a)>domen.  whi^'h  Ix-comi-^  somcwrhat  tumid:  thr^plern  is mlai^rd. j 
Epileptiform  cimviilsion.-*  may  oerur;  the  upper  limh»  may  be  affected] 
with  tetanic  spa^m^:  iIhtc  may  1m-  opisthotonos:  am)  the  pupils  tOMyi 
be  widely  dilated.  The  p\-n-xia  is  flight,  tmd  death  b  preCT-dcd  by 
extreme  <t)ll»i)5e.  The  dumtton  of  the  disease  is  usually  fn^m  two  to 
se\*en  da>  s.  but  sometimes  it  is  scarcdy  twenty-four  hours. 

Laboransy  DUftweis.— The  HaciUu»  anlkmris  may  be  recovered  fiocD 
the  tik>«]  by  u  Mo^xi  culture  or  may  he  found  in  the  pus  from  the 
pustule.     The  bliHxl  i^Hiiurt-  showeil  a  nnitri'tihilir  leukocytosis  tB  i 
fen  ^ase:^  studieil.     liiot-ulatiivn  of  the  bli-xl  tv  pus  into  ■  guiliqi'pifc  ' 
if  the  bloml  eiiliures  are  nt^iive.  will  ^how  the  pnsetice  of  the  ba«iIE 
in  Urfle  numbers  iu  the  Ruinea-pi^'s  bliwd, 

DiafBoais.^ — In  ■>ti>piei(Hi^  ca■'e^  iHTurrin^  in  shepherds,  butchers, 
tannery,  wiHiIsiirtcr*,  i*  in  ih<>?«'  whit^e  oi-rupatMin  is  connertrd  with 
cattle,  biilei.  <^  WisJ.  the  lalHir.tt(>r\  tirnlin^r^  will  multly di^erentiatr  the 
external  f<>rui  frxiua  inirl>u!H-te.  el3iMler>.  uradilTu^ecvJiuIttM.  InleniaJ 
amhrax  li  rarely  dla£iiii>Tieatiii  uide^s  the  infeelioo  b  suspected  and 
cultural  mrthi*).-  .ire  rtii|>I'>%evl. 

Trpboid  Fever.  -  An  aiiilr,  tnfeitiiHis  di<ea.<«.  •-■  -  '■■•  the  BoraffM 
tf:  '■.•.'    .fijm.trri/e%!    U\    a  ^nidtial   t-«!«ri.  a  Jt-d  frvw,  an 

eruptii>n  i>(  n>^e-^W-tmi  s}x>ts  niarkeil  t>re\>^>us  »ri>i  abdcmnal  ^iii|k 
looi.-.  and  an  av^raite  ituraii»R  t-i  ihr»v  »*  fnur  wevtv 

It  i«tyr?  *f»'r».ii«-alli  ard  ejMiiemivTdlj ,  ami  in  Uree  t-ilie»  b  apt  to  be 
eodetnk-.  K-  ^wr-ial  habitat  is  in  temi'eran'  .-Jinute>.  bm  it  nsy  occv 
aniwfarte.  It  I-  relaiiir!>  rare  in  thr  wtjibmi  af>i  H-othwestem  por- 
t»»n«  i'-i  the  Initoi  :^tatr*.  it  is  more  frequent  in  the  Uttrr  fan  of  (Ite 
-':""--  ir-i  in  the  autumn  antl  winter  ami  fi'Ui4«inf  b"t  and  <fay  : 
ZL    -  --r.    V<mn£akiidt»  airesiw-ially  pc^'oet^ii.but  tafcetiaai 

(■•\-*ir  at  icy  a-e  Tbe  state  t<i  t*evitu>  heah^  Aws  i>i>t  <««ai  to  have 
an^  tnioeiKY  ,\11  i-i«-*  air  the  cv-^ilt  ><*  ino>^t»«  »''  fwimed  ntCT 
ii  per  ocot-  .T  i«  trattsousskvi  »«i  the  KiKtrm  fn»oi  the  nm-tme  ct 
t<pbi<ai  patiirat;^  ihr«<u^  ib^  ttwdium  k<j  dw^  ibe  haod-^  din.  etc—  to>the 
ftni  iw  milk. 

Sj^  ~  -  ;vm«i  t-i  iBi-ubatK«  b  t-vouuLwil^  Erua  «mr  «» twa 

«rr^  :>  lime   ttw  |iat>n>t   usaal^-  b.  h^pad.  hecMRS 

tt->-!   rTL<i:.    u^vc  e.veriKio.  W»  «Tete  WwWW.  a»i   4r<r^  fmmdy. 
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the  rule  that  it  becnmes  an  important  factor  in  the  diagnosis  from  otiier 
disease  conditions, 

In\asion  is  nnt  sharply  markod.  Thi*  heglTiiiing  of  fever  is  the 
must  cfinstant  imlicatioiis  »f  the  unset  uf  the  disease,  anti  two  very 
important  early  symptoms  arc  coukIi  from  bronchiti?",  and  epistaxis. 
The  most  prominent  and  constant  subjective  symptom  during  the 
first  week  is  hrivlwhr.  (hher  very  Lvnimon  »^-Inptflm^  are  tenderness, 
rurcly  iiuiii  in  the  rijjlil  ihac  regiiin,  more  or  less  prostration,  and  impaired 
BpIK'lite. 

fl<i.  167 
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Typhoid  ffVfT.    (.'c>iir8r  ijf  ffviT  tiiiil  [fluuoii  to  lynipioiii*- - 


The  iibjrciiTr  fryiiiptoim  are  iherefure  the  most  important.  The 
face  is  pale  rather  tliaii  lhir<he(i,  and  bus  ii  iliill.  li■-t!e^s,  iipnthetic 
expression.  The  tmijiiie  is  heavily  coated  with  a  while  fnr.  whii.-h  later 
becomes  yellow.  The  iibdnmeti  is  somewhat  distended  and  tympanitio 
nil  percussion. 

There  is  usually  teiirlerness  in  the  right  iliac  region,  and  gurgling 
upon  palpation  is  pretty  constant.  Cnnstiimlion  Tiia\'  In-  jirtwt-iit  at 
first,  and  surnelinies  per!vi>ls  tliniuglioiit  the  disease.  A  tendency 
to  diarrhea  is.  however,  rlmracteri.*lii'  nf  the  ili.'<easp.  The  immber 
of  stools  varies'  fnmi  two  nr  throe  to  a  doircii  or  more  in  twcnty-fnnr 
hours.  They  are  light  yellow  tu  coh»r  {resembling  pea-sonpl,  thin, 
wiiterv,    and    nt5'ensivc. 

I'.ulargemcnl  i<f  Ihr  s[>Iitii  is  n  very  eon.slant  fijuHng.  usually  first 
noticed  from  the  fifth  to  the  seventh  day.  and  subsiding  fliiring 
convalescence. 
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'riie  tfrnprraiure  curve  shows  a  gnuluRl  ascent  during  the  first  fooT 
or  fiie  days  of  the  disease,  with  rooming  remissions.    The  leraperature 
rises  a  degree  or  two  in  tlie  evening  and  falU  half  a  degree  or  a  decree 
in  the  morning.     This  stcp-IaddtT  ascent  b  charactcristie.     By  the 
end  of  a  wvek  a  temperature  of  ItKl*,  104°,  or  105°  F.  U  nenohed,  and 
it  muains  coiitiiiuoujiy  high,  with  slight  uiomtng  n^niissjons,  duriof; 
the  second,  and  less  frequently  during  the  third  week.     In  the  third 
or  fourth  wrck  the  niurning  full  of  temperature  gradually  becomes 
(•rcater,  and  by  the  end  of  the  week  the  temperature  sinks  below  the 
nomiiil  ill  the  niorriiiig,  often  with  mnrkeil  oseillatinn  the  la.'st  week. 
Variations  in  this  typical  fever  curve  are  seen  when  there  is  a  sharp 
rise  at  the  onset  or  a  pseuilocrisis  at  the  termination  of  the  disease. 
The  fever  may  be  very  moderate,  remittent,  or  inverse  in  type.    Sud- 
den falls  during  the  course  of  the  disease  usually  indicates  intestinal 
hemorrhiige,     Itcliirn  of  the  fevt-r  after  several  days  of  apyrexia,  indi- 
cates either  a  reinfection  (relapse),  a  late  complication,  or  may  be  due 
merely  to  extraneous  factors,  as  worry,  constipation,  etc.,  acting  upon 
the  irritable  thermogenic  centre.     The  piihe  is  full,  and  in  favorable 
eases  slower  limn  the  pyrexia  would  lead  one  to  expect.    In  the  second 
week  it  i>  markedly  dicnitie.     The  h-itrl-^iuuvih  are  unchanged  apart 
from   complications,   hut   in   the  second   and   third   weeks   the    lirsi 
s(iunds    often    are    fit'lile.    The  re^pi-Tatum  m  uncomplicated   cases 
increa-ses   in   frequency    with    the    rise   of   temperature.     It   mually 
rang<-t   hclwccn  21  mid   '■Hi.     The  ruTi'iiu.i  ttiiritjitom^  are  often   verj- 
prominent.     In  mild  cases  they  consist  of  hebetude  and  noetnrnal 
di-lirinm.  or  ihev  may  lie  iiliMot  .ilingcther.    t'sually.  however,  by  the 
begiiuilng  of  the  second  week    there  is  some  mental   confusion,  with 
nnrturnHl  delirium,    (n  more  severe  cases,  and  later  in  the  disease,  the 
dcliriiiiri  i^  iif  a  low  nniltcririg  ihiiniitcr.  with  more  or  less  contiu- 
iK.ijs  hallucinations  of  sij;ht  and  sriimil.    Tiie  patient  can  be  aroused 
hy  «  ((uc^ti^lI|  and   makc.-i  iiii  iritillif!;fiit,  answer,   hut  spee»lily   lapses 
into  Memiciitiseiousncss.     Picking  at   the  iicdclothes  or  eiforts  to  catch 
imuKi'">0'  ohjects  are  very  common.    Soinelinies  the  delirium  is  wild 
and  rioiiy,  rarely  the  delirium  has  been  mi  active  as  to  simulate  acute 
mania.    Stupor  may  alternate  with  dilirium.     Rarely  the  patient  lies 
with  ttidc-fipcn  eyi-s,  apparcnlly  .-*taring  fixedly  at  some  object,  but 
really  unconscious  (conni-vif;il). 

In  seven-  cases  the  puiieni  has  mark<'il  twitching  of  the  tendons, 
and  jiicliintion.  He  is  wjik<ful  ami  restless,  wearing  himself  out, 
'i'hf  IjiiiiiN  and  lips  trcmhlc,  and  lie  keeps  muttering  to  himself  all 
the   lime. 

ronvul-ioiis  are  rare,  but  may  oL*ciir  in  children.    Sometimes  there 
are  r'on->idcrable  iiypercHlliisia  and  tenderness  along  the  spine.    On  th< 
wvcrith  or  cit;hth  day  tin'  rriipli(}ii  ajipears.     it  consists  of  small,  ve 
■<li|;htly  cli-\iitid.  rose-iulnrcd  papules,  which  ilisappear  upon  pressi 
and  ifiim-oiu  jo  ■-ni  (i^ivi'  irop^,eai-li  |iiipnii-  lll^ting  three  or  fourd 
'I'lie  sjioli  are  most  conunon  over  the  abdomen  and  back,  bul 
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occaaonally  found  elsewhere.    They  are  osoally  few  in  number,  a  ba)f- 
doxen  or  dozen. 

During  the  \kUk-t  jitirt  of  the  second  week,  and  throughout  tlie  ihini 
week,  the  symptoms  arc  apt  to  Iw  intvusifii.'d.  The  temperHttirc  remsiiis 
high  or  e\'en  reaches  a  higher  point.  Delirium  is  more  decided  and 
constant.  The  henrt  grows  we^k  and  the  puW  increases  in  frequency. 
Some  degree  of  h>  poetatic  congestion  of  the  lungs  is  usual.  Diarrhea 
may  be  (mulile.-Kimc;  intestinal  hemdrrhages  may  occur,  Tytripanites 
may  become  so  great  as  to  interfere  with  respiration  and  circulatioo. 
The  tongue  is  dr>-,  brown,  sometimes  glazed  and  fissured,  and  sordcs 
often  colW'l  ou  the  leelh.  In  rases  ending  in  recovcf^-,  90  to  93  per 
cent.,  the  temperature  begins  to  fall  in  the  mornings;  and  the  severe 
svmptonis  gmdtially  aUne.  It  may  be  interrupieii  by  a  relapse,  in 
which  the  original  symptoms  are  reproduced,  with  hi^  temperature,  J 
tnit  the  duration  is  shorter.  1 

Tarittiat.— It  is  now  well  known,  as  Oder  fordhly  states,  "that 
typhoid  fever  is  no  more  primarily'  intestinal  than  b  smallpox  primarilv- 
a  cutanev>u-i  di^ea>e."  Tims  [herv  ma>-  be  manifested  (.1)  t>-phoid  j 
fever  with  intestinal  symptoms,  as  drseribcd  above;  (2)  tj-phoid  fex-er 
with  genera)  infection  of  typhoid  septicemia,  in  which  the  symptoms 
atr  eiititrly  tho?e  of  an  inftvtion  without  intestinal  manifestatioDs; 
(3)  typhitkl  fever  with  morr-  intrrk^*-  symptoms  from  other  organs  than 
the  intestines.  Tltcluti^.  the  s^ileen.  the  LMiDe.vs.and  the  cerebros{NDa] 
meiiin^xs  are  the  strticiurcs  iiivadof. 

Varieties  are  alsii  t»as«\J  uiim  the  iirtrrity  ol  the  dHmse;  bence  we 
have  the  aU>nive.  ambulatiiy  .  aint  grax-e  forms. 

lite  itbt'rtirr  form  i^  :><>  iiaUH>l  tin-au.-^  ot  the  abbtrviatcd  coarse 
of  the  diM^M?  Tlw  s>u>pt«»ius  are  suffii-iendj^  atB-marked  to  make 
the  dia|;misiM-lear.  but  lhel^-pe  L-  tuiU.  and  io  a  week  or  two  convales- 
wtKr  is  estaWishevl. 

In  (he  Dfiiiuali ">  form,  ivrnmoch-  eallcU  valksf  tjrpboMlf  tbe 
s^IupIoIu^  «tv  s>.>  ili^hi  tKftt  tbe  ^vitieot  prf^^^ts  IB  tiB dnty  oocapatiao 
until  the  dtMnts«-  U  \Ust'U<M>i  h>  chanov  cr  by  the  acddent  of  pefffocaXtoo, 
heu>.>rrhAfe.  v*  "ifcKfeii  vk-tiriuai. 

(•nmr  fvYtus  aiv  due  w  sfw-ial  se>vnt\-  cf  ivmat  s^rmBlams  or  ftwp 
Mf  s>  mp<<.4us.  >uvh  ».••  bo  I^^>.^  ^^^  -  twxeaija.  profgaM  stapor.  ooas, 
vT  iiiteeye  iieovus  ^thei^^ti^'-Ji .  iiuibdit^  to  takr  or  niski  "iftifrt 
vxtimhoMVA.    \'<evt\L'*!    dt^rr^K^    ac:d    lutt--  "-ownkage;    fftmt 

ai.l\ tuuitu  w kth  «e«W  h<iArt  Ar>.i  «  teudvQCA  c.      — _,^^     laethercases 
tbe  ^ra^tv^  t.4  the  i^^-.i-'<e  re>ult>  fivin  the  excxenev  ot ' 

CtMv&:*tMBt   aail   3«ittM2»i.     INv/h-aj   rvufr  taay    be 
b.'k  i  '.i.:^v    ■■-•ulivr  ^•:  ■.\-i;;i-lKi»t:\'i;j., 

I    ».;  vsrw.'^ivi-v'sTiwi      V  I'MetbL-iTU'v^-  TW     wtmt 
ctfiu^>tk-s;uL<tt.s  i.>i   t>t*^>«i  *i:tvt  arv  mte^uial  btmwihay  aad  pa 
fonLUva.     if«(i»ur"tu(f«  its  tw\>^i.urd  S>  a  itaSiko  fdi  in  iiin|mili 
HK-eeo.'vd  T!«|..«it\  ■,•(  the  ^-ulsr.  »-jJ  >4r«>  >*/  sh>.vk  assoviaaHl  «i& 
|ttjMS(^  <jt  biat.-i.  Of  urr;  ^v%<l.v    It  txwo  tfcwiJ]^  bitmcB  ifce  sn 
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and  fomtli  week.  Small  hemorrhages  iiifty  tie  manifested  only  by  slight 
discoloration  or  blood-tinged  stnols.  PerfoTaiian  is  most  common  during 
the  third  week.  It  is  diagnosticated  by  the  occurrence  of  sudden 
sharj)  abdominal  pain,  associated  with  tenderness,  rapidly  developing 
rigidity,  a  leukocytosis  and  elevation  of  the  blood-pressiire.  At 
times  symptoms  of  collapse,  coincidently  appear.  In  a  short  time  the 
findings  are  those  of  a  diffuse  general  peritonitis. 

Acute  chokeystitin,  recognized  by  pain,  tenderness,  and  rigidity  in 
the  gall-bladder  region,  i.s  a  frequent  but  somwbat  less  common  com- 
plication. C'hoUiiitjitU  and  nbulmctite  jniimlire  are  rare  complicnttoiis. 
Ulceratire  stomatitis,  parotitic,  and  nipfiire  nf  tht  spU-m  arc  other  possible 
complications  of  this  tract. 

2.  UESi'rRAT<:iRY  CoMPLiCATloKs.^ — BTOTirhopnnivirmin  or  hypostatic 
congestion  if-  a  frequent  and  grave  complication  in  the  last  weeks  of  a 
severe  attack.  IjiIiiit  pnoimuniri,  plruriiin,  or  Inri/ngeal  utceTiitiou.  are 
occasional  complications.  An  initial  bronchitis  is  practically  always 
found. 

3.  CiitcfLATonyCoMPLiCATlON.— Cloudy  swelling  of  the  myocardium 
is  a  usual  complicati()n  in  eases  associated  with  high  fever.  Endocarditis 
and  pericaTiiiiis  are  rare.  Thrombosis  of  the  left  femoral  vein,  or  more 
rarely  the  right,  occurs  in  about  3  jier  cent,  of  all  eases.  It  is  recognized 
by  a  rise  in  temi>erature,  tenderness  and  pain  along  the  course  of  the 
vein,  and  edema  of  the  affected  leg.  A  rare  conijilication  is  occln.sion 
of  the  femoral  artery  by  a  thrombus. 

4.  Nf-RVOLS  Compijcatio.vs.— AVhtj/m  is  an  occasional  compli- 
cutJoii  usually  of  one  nerve,  as  in  "tender  toes,"  although  orcasiimally 
multiple.  Meningitis  is  extremely  rare,  as  are  other  possible  nervous 
complications,  e.  g.,  ejiilepsy. 

5.  MiscKLLANEOUs  COMPLICATIONS.  — /VnVw(i'/i>  and  (jsleomi/eHtis 
arc  quite  frequent  and  persistent  complications,  as  is  otitis  mrdia,  often 
causing  mrisloiditis.  Jlore  rare  in  occurrence  are  pi/rlilin,  rgstrlis, 
and  aciitn  nephritis.  Ocular  complicalions  arc  fxcccdingly  unciminion. 
Btdsiires  and  furutwuhsi^  arc  relatively  common  in  severe  ca)«cs  in 
spite  of  careful  nursing. 

SEQVEiJi.^As  a  .sequel  of  typhoid  fever,  gall-stones  are  remarkably 
frequent.  In  addition,  the  typlioid  bacilli  may  persist  for  ycarH  in  the 
gidl-blaihler  of  the  so-ciilled  carriers  to  be  perindically  discharged,  each 
time  acting  as  a  source  of  possible  infection. 

Post-iyphoidal  pugchi^ses  develnp  at  times  in  tliose  who  have  had 
marked  cerebral  symptoms  during  the  course  of  the  disease.  ']"he 
"typhoid  spina"  makes  its  appearance  soon  after  the  patient  starts  to 
get  around.  It  may  pnssibly  lie  it  siiriple  neurosis,  but  more  probably 
is  an  actual  spomlyiitis  or  pcrLsjiondy litis. 

Laboratory  Diagnosis. — The  blood  characteristically  shows  a  leuko- 
penia. The  diilVrcritial  wiunt  usually  demonstrates  a  relative  increase 
in  the  monomii-h-ar  n-IU.  .\  pi>l\'tieiilrnphilic  lenkocylosis  or  a  marked 
increase  in  the  polyniidear  denotes  a  secondary  infection.    A  bacillemia 
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is  alwaj-s  present,  and  (iurin^  tlir  first  wfck  of  the  disease  the  rvcftvery 
of  tlu'  typhoid  liHcilliin  )iy  MoihI  cnltiirf  is  [xi^s^ibl^  in  ii  l»rgt-  jiroportion 
of  cHsos.  Aftor  the  first  wit-k  positive  results  are  not  so  frequent  and 
in  addition  not  so  m>cessary,  as  the  *|)e«'ifie  a)£^luti nation  test  uf  \Vid«t 
can  iisiially  he  ubtaintHl  by  tiic  end  of  the  sixth  or  seventh  dav.  persisting 
for  months.  A  more  rapid  and  easily  applied  aK;{luiination  lest  llian 
tlie  Wiiliil  ri'iiciioii  iia>  iK-en  Mig^-stol  l>v  Bass  ami  ^^ntkins. 

The  urine  is  seiint\-  and  hish-et>lcired,  add,  and  contains  trace?  of 
(ilhiimin  and  easl>  niitit  the  temperature  starts  to  deseend. 

The  diaKo  reaction  is  usually  present.  The  f^fihoid  barilti  ar^  found 
in  alaiui  one-thirtii>f  all  eases  in  the  urine  by  cultural  methotU  fret jueiitly 
before  the  \Vi»lal  reaetioit  i,*  positive.  (For  UH-thtHb  uf  performing 
the  various  diaKtiostie  tests  seeSeetion  V.  Chapters  XXIV  and  XXVII.) 

Austrian  has  devLseil  an  anaphylaetic  skin  test  whieh  is  said  to  be 
positive  in  :i  hir^  ntmilier  of  eases.  The  injeetion  immediately  under 
the  skin  of  dead  typhoid  liarilli  uf  many  strains,  causes  a  nii>rr  or 
les^  pnnioumxil  eutaiieous  reaction  at  the  site  of  inoculatiuu  in  patients 
siek  «ith  typhohl  fever. 

Diafoosis.  A  i>  jiieal  ea.^  of  lyphtiid  fe\er  ou^ht  not  to  be  mtslakm 
for  any  oiIht  infection,  but  aty|iiral  eases  are  numerous.  In  the  first 
»<"ek  the  e|M^ta\is,  brouchitU.  leuki»j^nia,  aial  diarrhea  are  the  main 
diaEtiostic  [vints,  in  the  -^wnd  week,  the  r<**  sp»>ts,  rnlai^^l  spleen, 
tetuiteraiurettirxe.  jvulse-rate.  amlWialal  reaetit^narelbeBajoreriicna. 

Tyi^Hiid  fe\  er  u>>t  onK  simulate',  but  is  simulated  by  otber  diseases. 
For  example,  esamiiiattiui  of  the  hloml  is  at  Ttmrs  neeessary  to  exHutie 
the  i-rfio—iw/M ":«.»/ tj}ie of  malaria.  VI  hii-4)tiftm  is  sitDulatn]  by  txpboid 
fever.     ,Se  (»aia'  "i^'. ' 

.tpfrHJtcitu  i"  luorv  tikelv  to  be  mistaken  ftv  typhoid  kvrr  tban 
the  converse.  In  ap]<ei>il>citi>  the  onset  is  more  ahcupl  aad  the  local 
fV  mpr\'m>  are  UK>re  iw\»t*iHiiK>rti  than  in  i\-plK>«.J .  I^tiii  »mi 
are  {WMmitVHt  in  aiiivoiii^itis,  athl  u»t*e  a»-ute  in  ibe  ri^l 
aral  ibe  attack  is  w*te:i  itit.'v«imvil  h\  t-hillines>  and  %  ooiitiag;. 
b  ix>t  a  priimitx'nt  s,viuptt>a).  «hile  bn«ehnis  and  nhrgemtBt  at  the 
fpteeti  are  aK*^t,    Leukivyivti-  i^  a  laluiSte  stcn. 

$inrit  .-^-nn^iyii/VnTr-crfevirf  o/  uixieHTmiro:  cai»et$dblHpB5h«l 
ii\'*o  tj-^tfufci  ff*ef  i"*  a  miki  !>«■.  prloiipalU  by  ibr  aS^vsra  of  broo- 
cktis.  of  rtilarcrtiM^t  k</  t^  >f4cen.  vi(  ept<a\v<..  aoi  tV  tbe  i  hoilT<iiilii 
eru{<o«  k'^  lyT^*'  fe^er 

tjy**^  ''f*tr  b>  distisicuisbed  l>>    its  sikUre     ~--'    rhe  !■  iptfNil 
a;<fw«niKT  v<f  xhe  {»cr.  «>:£  re\it»rani  r>viVi>  ->  '.  o^Ai,  the 

»h>ecKV  v-^  aSk-gir.al  siTapfvc  .  " 

•ity    •.■^   o».-s»es,  » Lus   a»    -.    -  ■ 
TV  v>'  IJTW  vl  ;yi*»-  ie«,fe*ftl  f*y  iSt*.  t*  trt^ 
tmsrd  Sy  tine  i"-^^ •  ■—  ^\~>s»i  nwetMi. 

R/iam»r  '  '  T'^'ai  fr'xve  m  iitt 

'^. 
:«Cchr. 
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Aciite  miliary  tuberndoms  at  times  closely  resembles  typlioid  fever. 
In  both  the  onset  is  prr.irliial,  with  cmigh  and  fever.  In  the  former, 
liiiwever,  the  hrimchiiil  symptoms  iire  Diore  pnimiiieiit,  there  an-  apt 

to  l)e  recurring  chills  and  sweats,  the  temperature  is  remittent  untl 
irregnlnr,  emueiatioii  is  rapid,  and  eonstipatioii  instead  of  diarrhea  is 
the  rule. 

In  pfritoneal  iiihernilrma  there  is  r»ersi.stenl,  iliITn.se  pain  in  the 
abdomen,  and  the  belly  is  swollen.  The  temperature  is  irrepular  and 
may  he  below  normal;  nervous  symptoms  comparable  to  those  of  typhoid 
are  wanting. 

Cerebroapinal  meningitis  and  tj^phoid  fever  are  often  extremely 
difficult  to  dilfereiitiute  in  the  first  wwk.  Lumliar  puncture  shonld 
be  performed  if  there  is  any  doubt,  not  only  from  the  diagnostic  but 
also  from  the  therapeutic  staiidi>oirit. 

In  tuhemitous  mcniitgitis.  the  knee-Jerk,  and  other  reflexes  are  vari- 
able, irregularly  absent  or  present.  In  typhoid  fever  they  are  always 
present.  In  the  formeff  choroidal  tubercles  may  be  seen  wilb  the 
Ophthalmosrope. 

Ulci'Tittire  niil'irnrilitis  and  m-l'tir  amililUitis  gi-niTally  may  at  times 
be  confused  with  typhoid  fever,  but  the  laboratory  <lia);nosis,  leuko- 
cytosis in  the  lirst  conditions,  leukopenia,  and  the  Widal  reaction  in 
typhoid,  will  sueeessfully  aid  In  ditTerentialing  the  several  eon<iiti<uis. 

Typhoid  fever  must  not  be  corifinindcil  with  Irii-hiiiiifiiit:  the  jieculiar 
nmseular  pain  and  etiema  do  not  ot-eur  in  the  former.  Acute  iicplin'tii 
may  simulate  typhoid  fever,  but  the  character  of  the  urine  and  the 
absence  of  the  specific  typhoid  symptoms,  render  the  diagnosis  easy 
in  most  cases. 

Vrcmln  i>F  u  chronic  form  may  simulate  typhoid  fever,  but  the 
character  of  the  urine,  the  eanliovaseular  symptoms,  and  the  absence 
of  the  Widid  reuctioTi  siillice  to  diU'eri-ntiate  the  twi)  conditions. 

hijluciiz'i  is  frequently  mistaken  for  typhoid  fever,  but  the  aiisence 
of  rose  spots  and  the  more  rapid  jjiiIsc.  as  well  as  a  negative  agglntina- 
tion  reaction,  arc  sufilcicnt  points  upon  «  hich  to  base  a  diagnosis, 

The  presence  of  all  the  physical  signs  of  hi/i'oalatir  cimge.itiim  or 
bTunrhiiinifiimiiii'in  in  the  aged  ofti'n  results  in  the  overlooking  of  a 
typhoi'l  infection.  Lobar  jmmmonia,  at  those  tinie.s  when  it  coincides 
with  the  onset  (jf  the  ilisease,  may  also  caiise  a  siiniNir  error. 

Piiriilyphiid  feirr. — This  infection  is  due  to  a  bacillus  which  is  closely 
related  to  the  typhoid  and  tlie  colon  bacilln.s. 

The  symptoms  are  like  those  of  typhoid  fever  in  the  larger  nmnber 
of  cases.  In  another,  but  smaller  group  of  ca.ses,  the  .symptoms  arc 
those  of  gnstriiH-nlrritis  with  fever.  The  first  form  corres|H)nd>  closely 
to  t.vphoid  fever  in  all  its  incidents,  inclnilitig  the  etiology  and  the 
occurreuce  of  relapses.  It  is  usually  of  shorter  duration,  premonitory 
symptoms  are  absent,  prostration  is  early,  myalgia  is  more  marked, 
and  the  temperature  rises  m<)re  rajiidly.  In  the  gastro-inlestitial  form 
the  temperature  rises  nipidl,\  after  n  chill;  diarrhea  supcrveues  at  once; 
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vomiting  and  epignatric  pain  are  marked;  while  prostrstion  U  tie 
doiuinwnt  feature.  The  diagnosis  can  only  be  established  by  the 
serum  test.  Cultures  from  the  bloi>d  or  urine  would  prove  positively 
the  presence  of  this  infection. 

In  using  the  serum  test,  botli  species  of  the  paralj'phoid  bacilli 
must  be  employed,  and  an  aRslutination  should  not  be  diagnosticated 
as  positive  except  with  high  dilution.  The  blood  serum  of  iht^e  cases 
fails  to  agglutiimte  the  typhoid  bacillus  or  agglutinates  it  only  in  \'cry 
low  ditutions. 

Yellow  Fever.— .\n  acute,  contagious  disease,  endemic  and  cpidcioic 
on  the  tropical  and  subtropical  shores  of  the  Atlantic  Ocean,  character- 
ized by  «  sudden  onset,  a  duration  of  a  week  or  less,  a  oharactt-ristic 
facies,  slow  pulse-rate,  albumiiniria,  jaundice,  and  vomiting,  with  a 
tendency  to  hemorrhages. 

The  sp<-cilic  orgimism  causing  yellow  fever  is  as  jxt  unknown,  but 
it  is  known  that  it  is  transmitted  by  the  bite  of  the  mosquito,  Stegomgta 
feuciaia.  Propli>- lactic  measures  depend  upon  the  destruction  and 
prevention  of  growth  of  these  mosquitoes.  The  disease  becomes 
epidemic  in  the  hot  season  and  disappears  upon  the  appearance  of 
frost,  and  the  consequent  disapjwa ranee  of  the  mosquito. 

Symptoms.  -The  pcrind  of  iurulMliwi  viiries  from  a  few  hours  to 
two  weeks,  exi-eptioiially  beyond  the  .<^\*enth  day.  The  course  of  the 
disea5e  may  be  divideil  into  two  stages,  the  stage  of  invasion  and  the 
stage  of  collapse,  with  usually  a  distinct  period  of  intermission. 

Firtl  Stagf.^The  inr^ision  is  altnijtt,  and  occurs  usually  in  the 
night.  It  is  marked  \>y  chilliness  oftener  than  by  a  decided  chill.  The 
temperature  rises  rapidly  to  IUli"  to  Ilia*  or  HM"  F.  The  pulae  is 
correspondingly  increased  in  frwiuency  at  first,  but  very  commonly 
begins  to  fall  I>efore  the  temperature,  so  that  later  the  pulse  is  relatively 
slow.  The /(n^  is  peculiar  and  iharsi-teriMic— it  is  flushed  and  somewhat 
swollen;  the  ctlges  of  the  eyelids  are  reddened;  the  ej-es  are  waterj', 
gliitening,  and  slightly,  but  di.<^tiiiclly,  lin^il  with  gelloic;  the  pupil 
b  .'imall  am)  brilliant. 

The  tonpif  is  larfie.  moist,  and  coated  with  white  fur.  The  stomach 
is  irritable  and  the  epigastrium  tender.  Nau,-><-a  with  repeated  vomiting 
occurs.  The  ttuid  is  ut  hr>t  of  a  light  greenish  yellow,  subsequently 
becoming  decidedly  bile--itained.    The  bowels  are  ctmslipaied. 

The  urinr  almost  invariably  ixitilHins  alliuiuin  at  some  time  during 
the  first  three  days.  l*hc  albuminuria  may  last  only  a  shcnt  time  and 
may  l>e  found  only  in  the  evening. 

Inuring  this  febrile  |>eriod  the  patient  complains  of  headache,  pain 
in  the  back  and  limbs,  and  intense  thirst;  the  mind,  however,  is  usua 
perfectly  clear. 

Period  of  InUrmmioR. — In  from  two  to  five  days  the  temperatU! 
falls  to  or  l>elow  nonual,  remaining  there  for  fortv -<-iglit  lo  sevcnty-t^ 
hour*.    In  more  severe  ca«;s  the  period  of  remission  or  stage  of  o 
is  followed  in  a  few  hour?  by  »  return  of  symptoms. 
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Second  Stage. — ^The  jaundice  deepens,  vomiting  becomes  more 
urgent,  and  in  adults  is  accompanied  by  much  retching.  The  vomitus 
is  bilious,  streaked  with  hlnod.  or  thick  and  wholly  black  (^Wack  vomit) ; 
the  temperature  may  equal  or  surpass  that  of  the  origitial  paroxysm,  or 
it  may  remain  depressed. 

In  any  event  the  pulse  is  apt  to  be  slow,  often  from  40  to  00.  The 
urine  contains  albumin,  blood  and  casts,  and  there  may  be  suppression, 
adding  uremia  to  the  other  toxemia.  Convulsions  at  this  stjige  are 
usually  uremic.  Hemorrhages  uiay  occur  from  iitiy  mucous  surface. 
The  gums  are  tender,  swollen,  ami  bleed  easily.  Death  may  take  place 
in  coma  or  convulsions. 

As  in  scarlet  fever,  the  patient  may  be  smitten  down  and  die  in  a 
few  hours  from  the  time  he  wn;*  in  appurcnt  heallli.  In  other  grave 
cases  the  temperature  remains  high,  and  rises  instead  of  falls  on  the 
third  or  fourth  day.  The  duration  of  the  disease  is  from  two  to  five 
or  six  days;  if  a  typhoid  state  develops,  it  may  last  ten  days  to  two 
weeks . 

Complications  are  not  common.  Second  attacks  are  extremely 
uncommon . 

Laboratory  Diagnosis.— The  uriiiarj-  findings  alrcatly  mentioned  are 
the  significant  laboratory  aids  in  diagnosis. 

Diae:nosis. — Yellow  fever  is  distingnishcl  from  malnrinl  jever  by  the 
slow  pulse,  the  characteristic  facies,  the  early  transient  albumitmria, 
the  earlj'  and  deep  jaundice,  and  the  absence  of  crdarged  spleen .  Dnigue 
(sec  page  475). 

Malta  Fever. — An  acute  infectious  disease,  caused  by  the  Mirrococcua 
mrl He ii-^is and  cluiraetcrized  by  gradual  onset  arul  by  repented  remissions 
of  the  ferpT.  The  disease  prevails  in  countries  in  which  the  milk  of 
goats  is  u.sed  and  by  which  the  disease  is  transmitted.  It  occurs  occa- 
sionally in  Texas  and  the  Southwestern  States  of  this  country.  The 
alternating  febrile  and  afebrile  perioils  which  characterize  the  disease 
continue  from  two  months  to  two  years.  These  periods  of  fever  last 
from  one  to  three  weeks,  followed  by  an  ajiyrctic  i>eriod  or  a  period 
of  abatement  lasting  from  two  to  ten  days.  The  daily  temperature 
range  may  be  intermittent  or  remittent,  possessing  a  peculiar  wave- 
like or  nndulntory  character.  The  patients  grow  more  and  more  pros- 
trated, become  anemic,  and  usually  sulfer  from  constipation.  Profuse 
sweats  attend  the  decline  of  the  i\;u\y  range,  and  in  many  instances 
the  spleen  is  enlarged-  Neuralgias  occur  in  various  parts  of  the  body; 
the  joints  become  enlarged,  and  fibrous  tissues  may  be  the  seat  of 
inHauimation. 

Laboratory  Diagnosis. — The  organism  can  be  isolated  by  blood- 
culture  in  most  cases.  A  speciiic  agglritination  reaction  is  obtainable. 
The  leukocytes  are  not  increased,  although  there  is  a  relative  increase 
of  the  large  mononuclears. 

Diagnosis.— In  doubtful  cases  suggesting  typhoid  or  malarial  fever 
the  several  laboratory  tests  will  di-sclose  the  real  nature  of  the  disease. 
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Lobar  Pneumonia. — Acute  pneumonia,  cnmiious  or  lobar  pni'timoiiiii, 
is  Jiti  infectious  iiiflainniatory  disease  cxcilcd  li.v  tlie  M icnirumia  Itincm- 
latiis  (Dipl-ncdCfiiK  jinnnniiHi<F,  yineumococais)  involving  tlic  vesicular 
structure  of  the  lungs,  olinractcri/eil  by  sudden  onset  of  fever,  severe 
consCitutionat  as  well  as  respiratory  symptoms,  and  term iim tin};:  by 
crisis. 

Symptoms. — M'idf  of  Oiixrt. — The  invasion  of  pneuinoniu  is  usually 
sudden,  and  is  nmrked  b\'  a  rhiU.  The  ti-mperaturc  rises  rapidly,  and 
may  reach  104^  or  1(15°  F.  in  the  first  twelve  liours  »fter  the  chill.  With 
the  fever,  the  patient  complains  of  severe  headache  and  }iain  in  the  side, 
and  has  a  short,  quick  cough  and  sometimes  vomits.  The  pulse  is 
moderately  accelerated  and  the  respiration  soon  becomes  very  frequent. 
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Piifiuiiioiiin;  imlUi'd  risi.':  it-riiiiiiiiticn  by  iriain;  p5L>iii|iji'n»i^  .ju  <*igliih  iliij*.    I'-'riai'iiil.) 

The  face  is  apt  to  he  flushed,  and  there  may  be  a  circumscrilK-d  red  spot 
on  the  cheek.  In  some  cases  the  course  resembles  thiil  of  m\  infection 
in  which  the  pulmonary  disease  is  a  locid  rnanifcstalion.  In  sni'h  cases 
there  may  be  proilromata,  consisting  nf  headache,  mcncriil  malaise,  a 
slight  bronchitis,  and  digestive  ili-^turlmnivs,  Then  follows  ihc  chill. 
Lntpr  .Stages.— M  the  enil  of  forty-eight  hours,  or.  at  the  most, 
of  four  ihiys,  the  piilicDt  is  fi'tnul  l.viug  in  Ix'd  in  the  dorsal  position, 
or  on  the  all'cclcil  :^i<lc.  The  face  is  flushed  and  counlenance  anxious. 
the  respinition  hurried,  the  'ilip  nnni  phiy  vigorously.  The  temperature 
varies  little  from  the  lirsl  day's  rise,  tlic  chest  pain  has  subsided,  and 
the  short,  dry  eougli  is  now  attended  by  viscid  ex[)ectoration.  The 
respiration  continues  hurried,  the  pulse  full  and  bounding. 
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Duration  and  Course.— The  cftirattun  of  tlie  disease  is  frum  one  to 
two  weeks.  It  may  subside  by  crisis  on  the  thin),  fifth,  seventh,  w 
iiiiitli  liny,  or  (frHdimlly  by  lysis.  Crisis  is  ninrkoi  by  n  profuse  svttl, 
a  copious  discharge  of  limpid  urine,  or  sometimes  by  s  few  loose  mov^ 
ments  of  the  bowels,  ncconipftiiying  a  fall  of  temperature  lo  or  brJoir 
normal,  and  a  marked  amelioration  of  symptoms.  The  foUoniog 
symptoms  reqnire  more  detailed  ooiisideration. 

Uapirafjrry  Symiitnm-.i.-  Cliest  pain,  nmgli,  hurried  r<^si>iration  of 
a  peculiHr  type.  aii<l  expect  oration  are  characteristic.  Tbc  che^  pain 
(from  involveriierit  of  pleuni)  is  sharp,  stidihiiig,  or  lanriuntmg,  aud 
increased  by  brcathiiiK-  Its  scat  always  indicates  the  side  affected. 
Cough  h  short  and  ilry,  sniothereil  iiiid  piiinful;  it  soon  becomes  softer 
and  painless  as  the  expectoration  becomes  free.  The  lUUgh  is  followed 
by  expe.d'irntiiin,  which  is  at  first  viscid  mucus,  but  gradually  lH*conws 
reddish  brown  from  admixture  of  hlood^nw/j/  Kputum.  This  sputum 
is  cliaractcristie.  almost  pathognomonic.  It  is  expelled  with  difficulty 
from  (he  nioTitli,  Uciii^;  thick,  tenacious,  and  homogeneous.  Charac- 
teristic sym|»toms  of  pneumonia  arc  the  increased  frequency  aud  the 
t.\  ]H'  of  the  n-iiiiralivii.  Tlic  rate  reiii'hes  -111,  C)i),  or  even  60  per  minute. 
The  pulse,  on  the  contrary,  does  not  increase  in  frequency  in  the  same 
proportion;  hence  the  normal  ratio  <)f  respiratinn  to  pulse  of  I  to  4 
bceniries  1  to  '.i  or  1  to  2.  Inspiration  is  short,  expiration  quirk  nud 
often  allfudcd  li\  ;m  I'^piriilory  imise  nr  grunt.  The  long  pause  maj' 
take  i)liiec  after  Inspiration  in^tcail  of  explralion. 

Feper.—\n  twelve  hours  after  the  chill  the  temperature  reaches 
101°  to  105°  F.  It  remains  at  this  iioint,  obeying  the  law.**  of  diurnal 
variation.    .\t  the  end  of  the  third,  or  more  fri'qiicntly  the  fifth,  seventh, 

or  ninlh  i|ii.\.  cr/.ti.v  triko  ph ;  the  lull  i-  iibrupt,  and  the  normal  or 

a  subnormal  temperature  may  be  reached  In  from  five  to  lifteen  hours. 
l':teiidticri«U,  as  the  »e<iini|ianying  chart  indicates,  may  precede  the 
true  crisis  by  twenty-four  or  furtv-cight  hours.  The  decline,  however, 
m.iv  take  pliici'  by  ly^is.  Protracicil  fever  indicates  delayed  resolutioD 
or  the  oourrtiice  of  a  complicatlun. 

Cfrtbrtil  SymplittM. — In  some  cases,  csijccially  in  children,  the 
onwt  of  llie  di>ease  may  be  market!  by  a  cottTuUion.  This  is  said 
to  occur  more  frequently  in  apical  pneumonias  than  in  the  piieumoniajK 
of  ihc  base,  lltadiuhe  imd  ilcliriuni  are  so  pronounced  in  some  cases 
as  to  simulate  inenlngllls.  Ihtin'inii  may  occur  tlurinj:  the  height  of 
the  fever,  and  iK-easionntly  i>  maniacal.  Nocturnal  delirium  may  be 
a  i-onstant  syuiptom  in  very  grave  cases.  In  the  later  stages  of  grave 
or  fatal  cases  a  low  form  of  delirium,  with  a  tendency  to  coma,  is 
common 

llfirt  and  I'ul^.  The  puis*-  is  ?mall  at  the  time  of  the  chill,  but 
lieoomes  full  and  InMiiKhn^  :i.-<  the  fever  per>isls.  In  Itealthy  adults 
it  is  rarvly  over  1  Id,  In  the  debilitated  it  may  be  vcrj-  frequent,  small, 
and  ftx'hle:  in  the  agcil.  fn-queni  and  dicroiie.  The  blood-[M«sstire 
and  puls<--pre»utv  ustudly  preser\-c  their  normal  st«tc     A  valuable 
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prognostic  sign  is  the  relution  of  blood -pressure  to  pulse-rate.  Tf  the 
blood-pressure  falU  below  the  pulse-rate  the  prognosis  is  grave,  and  the 
eoiiverse  is  true.  The  henrt-soiinds  are  clear.  The  left  ventriole  acts 
forcibly.  The  pulmonary  second  sound  is  accentuated.  If  diliitutiun 
and  failure  of  llie  right  ventricle  take  place,  the  area  of  dulncss  may 
extend  beyond  the  right  edge  of  the  sternum,  an  cpigii^trie  impulse 
be  noted,  and  turgescence  of  the  veins  in  the  m'ck  and  cyanosis 
Ijccoraes  marked,  but  above  all,  the  previously  arcentiiared  pulmonic 
second-sound  may  become  weak  or  disappear. 

Gmtrii-iuknlhiiil  Si/iii]iti'ni.i. — Viimiling  frequently  occurs  in  children 
at  the  onset,  and  in  a<lults  at  times.  The  appetite  is  lost;  the  torjgue  Is 
fnrred,  and  may  become  ilry  anil  lirown;  the  liowels  are  constipated: 
tympanites  is  often  present;  epigastric  tenderness  is  fre(juentl,\  oIimtvciI 
in  children;  jaundice  occurs  in  a  certain  number  of  cases;  and  the 
npler.n  is  enlarged. 

Cutanemis  SyvipUims. — Herpes  on  the  Hps,  the  nose,  or  the  genitals 
is  of  commoFj  occurrence-  yweating  occurs  with  the  crisis,  or  if  heart 
failure  is  imminent. 

Physical  .Signs*. — Soliilificalion. — This  consists  In  a  dimiimtion  of  the 
amount  of  air  and  an  increase  of  sol  id  contents.  On  iintiirftum  is  fonnil 
diminished  movement.  On  palliation  the  results  of  inspection  are  con- 
firmed and  increased  vocal  fremitus  discovered;  pemi/iaiim  in  the  first 
stage  gives  imj>aired  resonance  or  Skodaic  resonance;  in  the  stage  of 
hepatization,  dulness  or  flatness,  but  without  any  wooden  quality  or 
marked  resistance.  Auscullatinu:  in  the  early  stage,  that  of  congestion, 
the  respiratory  murmur  is  sup|iresscd  and  crepitant  rales  are  heard  at 
the  end  of  inspiration.  On  full  inspiration  or  after  cough  a  broncho- 
vesicular  re^^piraliorl  is  brought  oiil.  When  consolidation  has  taken 
place,  the  respiratory  murmur  is  bronchial.  Italcs,  if  present,  are  nioisl 
subcrepitant  rales  due  to  associated  bronchitis,  or  a  few  crepitant  rales 
may  persist,  and  a  frict ion-sound  l>e  lieard.  When  resolution  sets  in, 
the  crepitant  rale  reappears  quickly  followed  by  moist  subcrepitant 
rales,  heard  both  on  inspiration  ajitl  expiration,  wliile  rlulness  gradually 
yields  to  impaired  resnnanc'c.  The  respiration  loses  its  bronchial 
eharacter  and  again  actpiires  a  vesicular  element  before  becoming 
completely  normal.  It  may  be  a  week  or  two.  before  the  percussion- 
note  becomes  perfectly  clear  and  rales  wholly  disappear.  When  there 
is  delayed  resolution  the  physical  signs  of  solidification  persist  for  a 
longer  or  shorter  time,  often  for  weeks.  There  ma}'  be  a  complete 
cessation  of  fever  and  other  symptoms  or  more  commonly  the  Icmpera- 
tiirc  defervescence  is  by  lysis,  In-coming  intermittent  or  remittent:  the 
pulse  rate  remains  rapid,  unil  there  is  some  cough  without  expectora- 
tion.   Wasting  may  l>e  marked. 

The  physical  signs  are  modified  by  the  intensity  of  the  inflannnation 
in  the  lung  structure  and  by  the  pleural  complications.  In  iini/iisive 
pneumonia,  resulting  in  occlusion  of  the  bronchi,  for  instance,  the 
auscultatory  signs  are  absent.    On  percussion,  the  lung  h  absolutely 
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flat.  ThiTi*  is  no  rmiiitii!!^  or  tubular  hrcatliing.  The  physif-al  sipw 
WspmKle  those  of  i»l(-iirUy»ilIi«'(Tusioii.  iitduuhlr  jntrumnnin  (ln-phvM- 
chI  signs  (ire  t>ilnI(Tiil.  Apiral  pnruwonia  pirstnts  tht-  signs  of  solidifi- 
cation at  the  apex  iiml  the  symptoms  usually  of  a  more  severe  uifecticHi 
tlmii  wlifii  till-  Icsiuu  is  limited  to  the  hasr  of  the  lungs.  In  eenlrai 
pneumonia  the  physical  signs  may  be  delayed  wntil  the  third  or  foiinli 
day.  A  few  rales  or  fiTlile  hreath-^onnds  over  ii  siniill  arta  may  be  the 
only  iniiifiition  of  a  imssiblc  King  process.  In  the  aged  the  phyniral 
signs  are  obscure.  In  patients  with  liiryii^eal  di.-^ease  or  marked 
ob.-jtruetion  in  the  nasopharynx  the  physical  signs  may  be  jndetinite. 
Broiuhitil  breathing  nuiy  not  be  heard  unless  the  patient  tak(\-<  ii  full 
lin-atli  or  f'iingli>,  In  tins  class  of  ouse^,  as  well  as  in  those  with  feeWe 
respiratory  movement,  as  the  aged,  the  weak,  and  in  those  .siilTering 
from  some  other  disensc,  as  tubercnlosis,  the  physical  signs  arc  not 
made  out  liecanse  of  the  deficiency  of  respiratory  movements. 

Varieties. —  .l/ii/m/r.r/;  l'iiriiiii"nln.  —  I'm-nmnnia  "f  this  variety  is 
cliiiriii'<cri/ed  by  iTivii-.iori  of  dill'ercnt  parts  of  the  Itnigs  at  ditTerent 
times,  the  liepjitization  resulviiig  in  mie  part  while  it  spreads  to  another. 

Ahoriirr  jiiivuiiiimhi  is  cliaracterized  by  a  short  course  of  from  one 
to  three  days  and  incmnpletc  solidilii-atiun  of  the  lung. 

Trriiiiiiiil  I'liniiiiiiiiiii.-  hi  pMlicnI>  willi  rhrunic  discuses  pneumonia 
may  in--idiun>ly  devflup  without  much  change  in  the  fever  and  pidse- 
rate  and  uia\  not  lie  susiweted  until  death  approaches  or  the  condition 
is  fdiind  at  antnpsy. 

.htliriiir  ]iiiriiiiiiiiim  necurs  in  llieise  mneh  exhausted,  iu  depraved 
health,  or  exposed  to  uidiygicnic  surroundings.  It  is  found  also  in  a 
mixed  infection,  in  Mright's  disense,  :iml  in  drmikrtrds.  The  charnc- 
tcrisiie  features  of  tlii-.  form  of  pneumonirt  are  the  great  pliysieal 
prostration,  the  weak  hcnrt  action,  and  the  scarcity  of  physical  sifnts. 
The  fever  is  low  .  (he  rr-pirnliiai  and  piiUc  freipient,  nnd  vomiting  iind 
dcliriiliu.  a>  Well  a»  all  nervous  syinploni-;.  are  tnore  eomuion  than  in 
the  urdinarv  form.  < 'ongh  and  expectoration  are  freipieiitly  absent  or 
the  latter  may  he  either  liloody  or  resemble  pniite  juice.  The  |tliysical 
signs  are  not  definite.  The  disease  ma\'  rapidly  prove  fatal  or  may 
linger  f<ir  ii  long  linie,  llie  patient  oiil\  graduiill\  coining  out  of  n  low 
tv'phiiii!  slate.     It  is  always  dangerous. 

I'neamoniii  of  this  t>  pe  is  probably  the  result  til'  lire  overwhelming 
general  action  of  the  toxins  of  pneninoeoeci  circulating  in  the  blood 
(septicemia)  rather  than  their  local  action. 

I'ni'iiiiKiniii  in  iiiffiiilK  is  eliaraetcrix.ed  bv  nervous  symptoms. 
Repeated  coiivnl>ion>  and  aclive  delirium  nai\  be  most  pronounced, 
rollowcd  liy  lorpor  and  coma.  There  is  no  >pmam  aiul  but  little  conjfh. 
The  iiiK'X  of  the  lung  is  usually  alfccted. 

I'm-iiviiitiia  iti  thf  iiijfd  is  charaeteri/.ed  b.v  hileuey  of  symptoms. 
There  is  but  little  cough  and  ex|»eet oration.  ,V  tendency  to  the  typhoid 
stale,  however,  is  prononuced.    The  physical  signs  arc  obscure- 
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Pneumonia  in  alcoholic  aubjedji  also  develops  insidiously  and  may 
be  masked  hy  the  symplnnis  of  delirium  tremens.  The  lem|iiTiitiirf 
may  he  the  only  Indication  of  infection,  as  there  is  neither  puin,  coUEh. 
expectoration,   nor  dyspnea, 

Piifunmnia  irilh  Ofher  lvfeMiiin». —  SliijibyliiniiTim  and  StreplucotTiis 
pyogenes,  the  colon  haeilhls.  and  Unctllus  jl>ic^lmollia'  ( Fried  I  finder)  are 
often  foinid  wilti  the  piicumcKoecns,  and  may  preddrniniite.  inducing  ii 
Viixtd  iiifecfiov.  The  mieroorganisms  winch  cause  diphlhcria.  typhoid 
fever,  intlnenza,  and  the  plague,  may  cause  a  condition  wliicli  resembles 
that  of  lobiir  pneumonia  in  the  extent  of  the  solid ificatifui. 

Complication.-  /fr/w/wr*  are  exceedingly  rare,  although  recurrences 
are  common.  Ptmrilii  occurs  in  all  cases  in  which  the  inflummatory 
prnee.ss  involves  the  periphery  of  the  lung. 

Fli-imil  vffiiniuv  If  found  in  (i.20  per  cent.  lOslers  Sj/ntnn.  Musscr, 
and  Norriri)  of  all  eases.  It  is  usually  not  recognized  until  the  subsidence 
of  the  ))]ieunionia. 

Eiiipi/nini  develops  in  about  'J.2  per  cent.  i>f  the  eases.  An  intermit- 
tent fever  associated  with  a  leukocyiosi.^,  a  small  area  of  ilulncss,  and 
absent  fremitus  and  voice-sounds  are  symptoms  so  suggc'stive  that 
the  exploratory  needle  is  indicated. 

Ahucrux  or  ijitiigmir  uf  tlir  liii'y  arc  oeciisional  terminations  of  a 
pneumonia,  recognized  by  persistence  of  fever  which  becomes  septic 
in  type  as  well  as  by  purulent  expectoration  in  the  first  condition, 
and  the  latter  by  the  fetid  sweetish  odor  of  the  breath, 

Aci'fi-  f»diidiriiiiis  or  jininirilitia  arc  relatively  fre(|ucnt  miijor  com- 
plications, as  is  acute  nephritis,  while  meningitis  and  a<'Ule  dilatation 
of  the  stomach  are  rare  eomjiiicatiorjs.  Of  the  less  tlangerous  or  minor 
complications  may  be  mentioned  jaundice,  urthritis,  tonsillitis,  parotitis, 
phlebitis,  and  otitis  media. 

Laboratory  Diagnosis. — The  characteristic  s|)utuni  of  pneumonia  has 
been  iliscusscd.  The  recognition  of  the  pneumococcus  in  stained 
speeiriicLis,  inilcss  in  ver\  lar;;e  ninubcrs.  is  uf  little  value,  as  they  arc 
normally  found  so  frequently  in  the  mouth. 

Thf  lihod.—The  leukoevtes  are  regularly  increased,  averaging  about 
20.0[K\  unless  resistiince  is  very  poor.  The  polynuelear  neutro]»bilos 
are  uniformly  increased,  \\h\x  appropriate  method^  the  pneunuicoccus 
can  be  isolated  by  blood  culture  in  a  large  proportion  of  cases. 

The  urine  present.*  the  eharaetcristies  of  febrile  urine.  Albumin 
ift  found  in  over  half  of  all  cases  of  loluir  pneumnniu;  hyaline  ciists  usually 
occur  simultaneously.  A  diagnostic  factor  of  importance  is  the  diminu- 
tion or  absence  of  rllloricle^  iu  llie  urine. 

Diagnosis.  -The  diagnosis  is  bH>ed  upon  the  aggregatiim  of  special 
symptoms.  The  mode  of  onset,  the  chill,  the  conrse  of  the  fever,  llu; 
pain  in  the  chest,  the  cough,  the  jwculiar  expectoration,  the  dyspnea, 
the  abnormal  pulse-respiration  rat  io.  the  peculiar  character  of  breathing, 
tbepb^sical  sigu.s,  and  leukocytn.-'isare  the  phenonicuii  of  the  symptom- 
complex.    It  must  he  remembered  that  in  children,  in  the  aged,  in  drunk- 
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ards,  in  cases  of  chronic  disease,  the  t>'pe  is  different.  In  all  of  the 
above  cases,  if  there  is  ferer  without  cause,  although  no  pulmonan- 
sym|>U>ms  are  ppcseiit,  the  lunj;s  must  be  examined  repeatedly,  in 
many  such  cases  the  physical  signH  are  obscured  because  respiratory 
action  is  enfeebled  bj'  the  primiiry  condition. 

Pneumonia  must  be  distinguishe<l  from  other  acute  inflammatory 
afTections  of  the  lung  and  pkiira  ami  from  acute  pneumonic  phthiM.s. 
Tfie  evidence  for  each  is  considerecl  in  the  respective  sections-  ITk 
presence  of  leukocytosis  serves  to  distinguish  it  from  acute  tuberculosis 
and  from  typhoid  fever,  meningitis,  and  influenza.  To  distinguish 
pneumonia  from  pleurisy  with  effusion,  the  aspirator  may  be  used. 

Occnsioniilly  jmeuuioiiia  «t  the  oTisi-t  may  simulate  acute  abdominal 
conditions  as  appendicitis  or  peritonitis  but  careful  physical  examination 
will  disclose  the  true  lesion. 

Tuberculosis.— ^An  infectious  disease,  the  course  of  which  may  be 
acute  or  chronic,  caused  by  the  BariUim  luhfTvuUms.  Invasion  of  the 
btiily  1a  tlio  nlilT^^6^JJ;lmi^^l  may  give  rise  to  general  infection,  with  an 
eruption  of  miliary  tubercles  in  mo.-"!  of  the  organs  and  siruelurrs  of 
the  body,  or  to  a  local  infection  of  one  organ.  General  tuberculosis 
is  acute;  local  tuberculosis  may  be  acute  or  chronic.  General  tuber- 
culosis is  usually  sccondiiry  to  a  focus  uf  local  infection.  In  acute 
tuberculosis  the  serous  nicnibrinies,  the  lungs,  liver,  kidneys,  lymphatic 
glands  and  spleen,  the  lniTie-iniirrow.  ami  choroid  ct)at  of  the  eye  may 
be  invadcil  in  whole  or  in  part.  In  chronic  tuberculosis  the  lymph 
glands,  the  lungs,  llic  serous  luein  bra  lies,  tiie  tissues  and  organs  of  the 
alimentary  canal,  the  liver,  the  organs  of  the  genito-urinary  system, 
or  till'  bniiii  iiiKl  ciinl  ;irc  imlividujiily  invaded. 

Tubcrculiisis  may  occur  at  any  age.  Lyniphiitic,  joint,  and  meningeal 
HiluTCiiliisis  is  most  nuniiion  in  the  first  dcruilc  of  life;  the  mcsenje-ric 
glands  are  particularly  subject  to  invasion  at  this  period. 

i'ertain  inbt-riTed  anatmiiical  characteristics,  for  example,  the 
pblliisical  chest,  predispose  I"  tNhercuh)sis.  .More  inijiortarit,  liowevcr, 
is  an  iinb\gieiiic  manner  of  li\ing  or  working. 

Diusnosis.-  The  di;igii()>is  of  any  form  of  tuberculosis  is  aided  by 
(1)  the  (lelerniiiiation  of  a  source  of  infection,  when  this  is  possible; 
(^J  llie  ^Miiptouiiilology  iif  the  gt-iicral  or  local  infection;  (S)  the  bac- 
teriological examinations;  (4)  certain  specific  tuberculin  reactions, 

1.  The  infections  may  take  place  throngb  (o)  inhalation;  (fc)  alimen- 
tation (rare)  or  (c)  direct  inoculation  (very  rare)  of  the  tubercle  bacilli, 
so  that  at  times  the  source  of  the  infection  may  he  directly  traced  to 
a  member  of  the  family,  to  an  infected  milk-suppty,  or  to  an  autopsy 
wound. 

2.  The  syniptoniattihigy  of  tuberculosis  of  tlic  various  organs  is 
discussed  in  the  chapters  devoted  to  disease  of  special  organs, 

3.  The  discovery  of  the  liaciUus  tuburculmis  in  any  inflammatory  area, 
or  any  jirodui-l  of  inflairirnatiou,  as  scruui,  bloixi,  pii^,  or  llic  secretion 
from  any  glaiul  or  mu<'ous  membrane  invaded  by  the  disease,  establishes 
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at  once  the  diagnosis  of  this  condition.  The  mettiod  of  deterniiiiing 
the  presence  of  this  microorganism  is  fully  detailed  elsewhere. 

4.  The  sjiecific  tubemilin  tests  include  the  subcutaneous  injection 
of  tuberculin,  the  cutaneous  reaction  of  von  I'irquet  and  Morro,  and 
the  conjunctivul  rt-action  of  Calmette. 

The  Tuberculm  Tests.^ — The  subcnitaneous  injection  of  tuberculin 
in  tuberculous  .subjects  causes  a  definite  phenomena  or  reaction. 

Pkfiitmiena  uf  hmdiun. — About  twelve  hours  after  tlie  injection 
of  luberculin  the  tcmjicrature  rises  rapidly.  In  the  course  of  a  few 
hours  it  has  risen  two  or  three  degrees,  is  intended  by  malaise,  ))»iii 
in  the  head,  back,  and  legs,  and  sometimes  nausea  or  vomiting.  The 
maximum  temperature  is  maintnined  for  two  nr  three  hours,  and  then 
a  gradual  decline  to  the  normal  takes  pliicc.  Tlic  normal  tcuiperiiture 
is  reached  in  from  twenty-four  to  thirty-six  hours.  The  whole  period 
of  the  reaction,  from  the  time  of  the  injection  until  llic  termination 
of  the  fever,  is  about  forty-eight  hours.  With  the  fall  of  temperature 
to  normal  the  constitutional  symptoms  subside.  The  accompanying 
churl  (Fig.  17IJJ  shows  the  course  of  the  fever  in  a  typical  reaction. 
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TypirAl  rfju'tiriu  with  luhi-rrulin-      {OrigitjHi.) 


Mfthi'd. — For  twentj-l'iJiir  to  forty-eight  hours  preceding  the  test 
the  patient's  temperature  should  be  taken  every  two  hours  to  determine 
the  range  at  this  period  of  The  discuse.  'I'he  injection  should  be  made 
at  bedtime  or  in  the  morning. 

The  site  of  the  injection  is  u.sually  the  interscapular  space.  The 
initial  dose  nhould  never  exceed  .5  mg.,  and  if  negative  an  increasing 
quantity,  injected  every  .second  or  third  day  up  to  111  nig.  For  children 
jfu  mg.  to  r'rt  mg.  may  be  the  iniliul  dose. 

At  the  point  of  injection  a  little  redness  and  infiltration,  with  tender- 
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jwss  to  the  totidi,  ape  obsened.    In  putmonarv-  tuberculosis  in  wru 
phvuion!  Higiis  arc  tib»c-ure  some  auwuftiHtiry  phetiMUienii  whicli  wen 
pn-'viouslj  absent  may  be  found  (hiring  thf  pcriwl  of  a  rcartion. 

It  must  be  rcuivmbcml  thnt  n  ncgutive  result  with  lar^e  rJoee$  of 
tuberculin  is  of  niort  value  than  a  positive  one.  In  the  former  instawv 
one  ran  afBrm  that  luhercnWIs  is  absent,  a^  nell  as  that  ihpre  i^  do 
old  focus  in  nny  of  thf  organs.  It  must  also  be  reTiictnlnTotl  that  the 
test  should  only  be  employed  afler  all  other  means  have  failetj  to  make 
n  |X)sitive  diagnosis. 

Thf  cutanrmM  rrariion  n/  ran  PirtpKi  h  performtnl  as  follows:  The 
sliin  of  the  upper  arm  is  cleansed  with  alcohol  and  ether.  Three  small 
spoi:s  jilmiit  iin  inch  iipart  are  then  .Hnirified  with  any  instrument,  pre- 
I'cmlily  with  a  dull  chi-cl -shaped  scarifier  made  for  the  purpose.  Just 
ilcep  eruiii};li  mi  us  mil  [n  draw  blood.  Upon  the  upper  ami  lower 
spot  ftho  niiildte  spot  being  use<l  as  a  control)  is  placed  a  drop  of  ol<l 
[iibcrciiliii.  wliicli  is  then  allowed  to  dry  in  tlic  air, 

lUiii-fiiiii.  In  fniiii  twenty-four  to  forty-ciglil  hours  a  small  red 
papule  appcjirs  at  the  site  of  .-irarificat ion  whlrh  is  usually  accompanied 
by  sonic  rcdnos  in  tlic  skin  hurdcriiig  uii  Uic  papule.  The  iutcnseuc^ 
of  the  reaction  usually  is  in  direct  relationship  to  the  activity  of  the 
Inlicri'iiliint  iiiri'i'lioii. 

'I'lie  rciulioii  iriay  ho  saiil  to  be  of  negative  value  in  adults,  as  it 
remains  pnsitiv*-  in  simic  ca.>c>  tliut  have  at  sonic  time  or  another 
been  infei'ied  with  tiiberrle  bacilli.  .V  positive  reaction  is  therefore 
nf  sunu-  vidin-  mily  in  ruiijiinction  m  iiii  "tlier  signs  and  findings,  but  a 
negaiivc  n-ai'lion  shimld  absulutcly  exclude  tuberculosis  except  in  ihc 
advanced  -laKc-^  hIich  tlie  rcactiim  is  ii(\va\>  riujriitive  -a^  a  rule.  Even 
ill  cliildrcii  ill  whom  the  reaction  is  of  the  greatest  value  von  Pirquet 
t'riund  that  '.M\  ]>er  cent,  uf  children  over  Tue  years  of  age,  clinically 
iion-tul'crculoiis,  gave  a  positive  reaction. 

Thf  riituiii-Kiii  rniiiiiiti  «f  Morr"  is  |ierf(irnied  by  rnlibiiig  50  per  cent. 
tuluTcnlin  nintniciit  intn  tlii'  skin  fur  a  mirnUc.  'J'he  reaction  Is  positive 
il'  a  crop  <j|'  sninll  red  jjapnlcs  develop  at  llie  site  of  iiuinction. 
In  a  series  of  von  I'iniucl  and  Monro  tests,  performed  by  the  reviser 
n]ion  the  same  patients  at  the  .sani(-  time,  the  resnits  of  the  two  tests 
paralleled  each  other  very  closely. 

Till'  riitijiiurfimi  rcartifiii  <■/  CfihiifHr  is  sccnreH  by  injecting  u  drop 
of  I  per  cent,  tubercidiii  into  tlic  coiijinutival  sac.  The  reaction  is 
tnaiiifest  ill  at  least  forty-eight  hours  Iiy  ihc  appearance  of  palpebral 
rc-clness  and  congcstiim  of  the  whole  conjunctiva.  The  reaction  is 
less  seiisilivc  than  the  others  but  llu'  ocular  complications  that  have 
resulted  in  ^ome  ca-cs  from  its  use  should  mitigale  against  its  general 
crii]i|n\  nicnl, 

Acute  Miliary  Tuberculosis.  This  is  a  manifestation  of  tuberculosis, 
sceondarv  to  a  iireiiUing  tiowii  of  a  localized  area  of  tuberculosis  some- 
where ill  Ihc  body  and  is  analogous  to  pyemia,  occurring  as  a  result  of 
orgaiiisni   from  a  hiealixed  focus  of  suppuration,  entering  the  blood* 
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strtMtii)  with  the  formation  of  nietustatic  abscesses.  One  of  thrw  rnnin 
types  of  the  disease,  according  to  the  predomirmnt  manifestations  of 
the  symptoms,  »re  usually  seen:  (1)  the  typhoid  form,  l2)  tlic  pul- 
monary form.  i'.i)  meningeal  form.  The  last  two  forms  are  discussed 
elsewhere  (see  pa^e  59.">  tiiid  page  7oH). 

Thf  Tiiphoiil  f'inn.—The  onset  is  usuHll.^'  insidious.  The  patient 
gradually  becomes  weak  and  feverish.  The  fever  riftes  more  or  less 
gradually,  hut  is  quite  irreguhir.  with  pronuuticed  diuniul  viiriutions. 
At  times  the  inverse  type  is  seen.  The  pul.se  is  rapid  and  feeble;  the 
respirations  are  inereiisefl  and  tbe  patient  i^  usually  cyanolic.  He 
gradually  becomes  stuporous,  dull,  and  profoundly  toxic  I  ai*tivc  delirium 
is  rare),  and  passes  into  eunia,  in  wliieh  he  niii\  die,  or  piilmimnry  or 
meningeal  symptoms  may  develop  and  iippareiilly  eausi-  death. 

Diagnosis.— The  diirerentiiilion  between  typhoid  fever  and  acute 
miliiin  tui>erculosis  is  fre(|uciitl\  cstrcrneiy  diflieull.  in  the  latter 
condition  an  enlarged  spleen,  a  macular  eruption,  an  initial  linuK'bitis, 
cnnslipdlion,  iitid  a  ilia/o-reaclii»ii  are  frei|nentl\  I'outid.  Ilciwever, 
in  tuberculosisof  this  type  the  fever-curve  is  not  so  regular  as  in  typhoid, 
the  bronchitis  is  usually  persistent  and  cyanosis  is  present  and  a  leuko- 
<-ytiisis  may  be  found.  The  diagnosis  inu^t  frequently  he  made  only 
by  the  presence  or  the  absence  of  the  Widal  reaction.  The  tuberculin 
reactions  are  usually  valueless. 

Inflneiua. — A  .somewhat  eontaKioiis  rlisease.  cau.sed  by  the  influenza 
haeillus  of  PfeifTer,  occurring  in  widesiircml  epidcnncs,  having  a  very 
short  period  of  incubation,  and  characterized  by  great  prostration, 
marked  ncrvinis  symptoms,  and  catarrliid  irillaiiutialiou  of  the  re^ 
piratory  or  gastro-intcstinal  tracts,  or  both.  There  is  great  liability 
to  relajise  and  to  complication-^,  winch  are  gcjierally  pulmonary  or 
nervous. 

Symptoms.— The  rlisease  generally  begins  with  the  ordinary  symptoms 
of  coryzn;  but  the  headache  over  the  eyes  and  root  of  the  nose  is  more 
severe  and  may  be  so  agonizing  as  to  mask  all  other  symptoms.  The 
lacryniation,  rliiiiiii->,  and  lormfnting  cough  are  all  usually  wor^se 
than  in  ordinary  eoryza.  Physical  weakness,  weariness,  and  depression 
of  spirits  are  almost  invariably  present,  and  they  sometimes  reach  an 
extniordiiiary  ilegree.  Fever  i:*  usually  moderate  (IIHC  to  IHJ"  !■',), 
but  may  be  1114"  to  HI.")''  K.  for  several  ilay--v.  and  then  ^radualb'  -ulisiile. 
It  may  terminate  In'  crisis  or  may  Et-vsume  lui  intermittent  or  remittent 
type.  Nausea  and  vomiting  are  not  uncommon,  especially  in  the 
morning,  at  whiili  time  also  the  patient  frcfpicntly  feels  worse  than  he 
does  later  in  the  day.  ."sieeji  is  broken  and  restless,  and  may  be  accom- 
panied byilreiiehing  perspiration.  .Seven-  ni'iiralgic  j)aiT),s  are  common, 
in  some  cases  the  disease  attacks  the  gastro-inte.stinal  tract  cspe<ially, 
and  diarrhea  and  vomiting  an*  the  prominent  symptoms.  In  other 
eases  the  predominant  syini)tiims  are  iiervousni-ss.  and  great  pain  witli 
profound  prostration  mask  the  catarrhal  s\niptouis.  'Jorpor  oiiii 
delirium  may  be  pre.sent, 
32 
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Tlic  duration  of  thf  diivas*  is  from  n  few  Hii>'S  to  n  few  week<i.  Con* 
valcsceiiw  is  rwiiurkably  t«Jious,  mid  is  charnrlcriwrl  hy  pcrsLstcnt 
Weakness.  Sweats  are  often  aniinying  during  this  time.  Relapses 
are  common. 
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Tfmpcrntui*  in  iiifliie(i»Fi— iu||.iTiipt<;d  crisis,     (WiUon.) 


Complications. — 'Hir  iiinst  frr(|in'in  iorn|ilintliniis  ;irt.-  tliiise  involving 
tlic  ]ung.H.  Jiitfitsi.'  bnnichitis  iind  tiroiiftio|)iicii[iniiiia  arc  extremely 
common.  I'lmriil  cfhisiniis,  emiiyc-imi,  nnd  imliimiiary  abscess  or 
gatiprcnr  nrr  less  fri'mienl. 

Tlie  ii':Jiiiil  cniniilirations  of  the  nervous  system  are  meningitis, 
brain  absrcss,  eiicfpliiililis,  and  neurit  is,  Tim-  arrliylliiniii,  tadiyoardia, 
bradycardia,  prccnrdial  pain,  syncope  or  palpitatioTi  that  fretiiieiitly 
occur  are  probably  a  cardiac  manifestation  of  extreme  toxemia. 

Otitis  media  and  conjunctivilis  (frc((ucntly).  iritis,  catarrhal  jamidice, 
and  nephritis  \.ritrely}  may  also  di  velop. 
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Laboratory  Diagnosis.— The  stained  spuhim ,  when  obtainable,  contains 
the  causative  bacillus.  The  total  leukocytes  are  either  moderately 
increased  or  else  iJiey  remain  normnl.  The  lymphocytes  are  relatively 
increased. 

DiapiOEis. — Infliien7.a  in  the  ^jreiit  majority  of  cases  is  tasiij-  recog- 
nized, particularly  if  the  disease  is  epidemic.  In  certain  case.s,  however, 
it  is  to  he  dilfer«-iitiHted  fniiri  hrnnrhiiprieiimomn,  typfurid  fever,  nnd 
cerebrospinal  luenijigifis. 

Cases  in  which  the  disease  sets  in  with  high  fever  iin<l  marked  ihest 
symptoms  are  very  apt  to  he  luistuken  for  brimckopnriimoiiia;  hut  the 
headache  and  prostration  are  more  intense,  while  the  respiration  is 
not  so  frcqiient.  Physical  cspiorat  on  shows  that  hoth  hiiigs  are 
involved,  though  often  not  to  the  same  degree.  Itesonanee  is  im- 
paired, and  auscultation  shows  .siihfTcpilaiil  rales,  which  seem  to  he 
due  to  an  edematous  condition  of  the  lung  tissue  associated  with  a 
diffused  hronchiti.s.  If  diarrhea  is  one  of  the  symptoms,  tt/phoid 
firer  has  to  be  excluded.  This  i,s  extremely  difficult  in  the  first  two  or 
three  days,  hut.  as  a  rule,  headache,  backache,  nausea,  and  sleeplessness, 
are  at  this  time  grciiter  in  intinen/fi,  and  the  onset  is  acute.  Influenza 
can  he  distinguished  from  ccrf^brospmal  mmivgitis  by  noting  the  fact 
that  it  begins  with  coryza,  wherea.s  the  latter  often  sets  in  with  chill, 
vomiting,  and  faintncss;  the  headac-hc  in  the  former  is  usually  frontal, 
in  the  latter  occipital,  and  acconipjinicd  by  -•s^ilTTlc^s  of  the  haik  o\  the 
neck. 

Cerebrospinal  Meningitis.— An  ncute,  infectiou.s,  and  mildly  conta- 
gious disease,  caused  iiy  the  nicnirigococcus  (Diphicocciis  hilracclljilriris 
meniiigilldis).  endemic  and  epidemic,  occurring  most  commonly  in 
children  under  fifteen  yejirs  nf  age,  cliaracleri/ed  by  intense  pain  in 
the  hack  and  head,  hyperesthesia,  retraction  of  head  and  neck,  delirium, 
coma,  convulsions,  and  vomiting. 

Symptoms, — Tlie  period  of  incubation  is  unknown,  but  is  probably 
short.  It  i.s  free  from  symptoms.  The  invasion  of  the  ilisease  is  abrupt, 
nsiinlly  with  u  seven-  or  a  coiivuhivc  chill.  Then  quickly  follow  repeated 
vomiting,  intense  hcadiiclie,  sometimes  accompanied  by  backache, 
retraelion  of  the  head,  delirium,  ami  extreme  prostration. 

The  extraordinary  irregularity  t.f  the  temperature  is  most  striking. 
It  i'*  often  i)f  very  .short  duration,  hilluwcd  by  a  ]>r(iloriged  subnorujal 
tcrn|KTature.  It  may  be  high  from  the  nji>ct  of  tlic  disease,  or  remain 
behiw  IIH)"  for  several  days,  and  then  suihlcTily  r\M-  to  a  great  height. 
Kemi-;sions  and  exacerbations  may  attend  many  of  the  cases.  The 
most  marked  feature,  apart  from  the  irregularity  of  the  temperature, 
is  the  inequality  between  ihc  pulse  UTid  Ihe  temperature.  In  some 
instances  the  pulse  is  rajiid  and  the  ti-mpcratnre  is  normal  or  .subnormal, 
while  later  in  the  disease  Ihe  pulse  may  he  slow  when  the  temperature 
rises  to  a  considerable  height. 

The  face  is  pale  and  livid,  expressive  of  suircrlng.  Simple  stHTness 
of  the  muscles  of  tlie  neck  may  prtvall,  or  the  spinal  muscles  become 
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rigid  mid  the  head  is  often  retrafted.  I^oss  fretjuently  tri<imu.-«  oeciir 
and  the  hark  is  arrhi-d.  Diliriiirri  i*  fuciiiiiuii  iil  iiiKl't-  It  may  tlcvvlop 
very  early  or  ajipear  at  a  late  period  of  the  diseiise.  It  is  sometimes 
viulent  ur  low  and  iiuillt-riii^.  l>cliri«iii  miiy  altfriiati;  with  tonic  or 
clonic  convulsions  and  with  stupor.  The  pain  in  the  head  may  be 
occipiliil  or  frontal.  The  pniii  in  the  hark  heeomes  more  M'vitv.  and 
root-pains  dart  in  all  dtrcetions.  The  appetite  is  poor,  the  l>oweb 
cini^ripatecl.  A  n-niis^iini  may  oiiiir  on  the  third  day.  with  temporary 
iiiipruveiiierit  of  tlie  syuiplonis. 
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Cerpbraapiaul  iiicnineiii".  showinit  im-pilnrily  of  pulse  iin<l  tcmpcrnture,    (Councilman.) 


The  skin  fniitiiDiw.  which  esplaiii  the  old  name  "*/«>««/ /rrrr,"  are 
not  always  present  iiiid  e\hiliil  im  i(in>taTit  eharaeler.  l!erp«^  »ii<| 
peteihia  are  the  riin--t  frequiiit;  in  other  chm--  the  eruption  is  n  purplish 
mottlin};.  i>r  is  macnliir.  or  the  erii|>li<in  ri'M'nililc!>  thai  of  measles. 
IIeri'»">  is  nio^t  amjinon  on  the  nose  luid  uioulli.  then  on  the  check, 
forehead,  eyes,  and  ears. 

.As  ihe  attack  ]ir(>;:revM-,*  there  nmy  he  stnihismiis,  which  i.^  iisually 
divergent,  in('i|naliiv  of  thi-  ]>iipils.  nystai;uuis.  ptosis,  and  optic 
neuritis.  Wrtijio.  linniiii,-.  anosmia,  nnd  jihi>to|iholiia  are  eominon. 
Fai'ial  ptiralvsi-^,  a  iDonoplegia.  a  luniiplegia.  or  a  paruplegin  tiiay 
occur.  The  pulse  heeomes  more  frequent  and  the  fever  contimus. 
1ti  favoniliie  eases  the  liendaelie  and  rtKit-pains  atiate.  and  ilvlirium 
and  spa-nis  lieeome  less  frequent.  Ill  unfavorahle  cases  the  convuEsionii 
may  heroine  more  severe  aiul  end  in  fatal  <'iinm.  ur  the  patient  msy 
sink  into  a  typhoid  condition.  Coma  may  come  on  in  the  hegiuning 
and  ennlinue  until  death. 

Krrnig'r  Sign-  iKernig,  l.'^^4;  Xetter,  l^ilSl.  'Iliis  sijtn  is  of  valuf 
only  in  the  <liagno.sis  of  meningitis  in  ^neral.    It  is  determined  hy  flexl 
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the  thigh  on  the  ahdoinen  until  it  makes  a  right  angle.  When  the 
atteiu])t  is  made  to  exlt-iid  the  leg.  it  will  he  found  that  the  limh  ainiiot 
be  fully  extended  if  meningitis  is  present. 

Other  TvpKf*. — In  tin:  maVigimnl  (julminating)  Jonn  of  the  <liseaw 
death  oeeurs  in  a  few  hours,  or  In  two  or  three  days.  Surh  eases  ure  apt 
to  arise  early  in  an  (■]>idemie.  The  |)atienl  ha.*  a  violent  ehill;  ilelirium 
oeciirsearly;  the  lieadaelie  is  less  intense,  oral  any  rate  gives  wjiy  rapidly 
to  stujxir  and  eonia.  The  pulse  is  frequent  and  feeble;  there  timy  he  un 
rise  of  teiiii)eratiire.  the  skin  being  tuol.  claininy.  and  eyanotie.  I^cal 
or  genera!  convulsions  may  oeeur.  The  eruption  may  be  purpurie. 
and  even  eeehymoscs  may  oeeur.  A  milit  form  usually  oeeurs  late  in 
epidemics,  it  closely  resembles  the  nervous  type  of  iufluenna,  and  could 
easily  escape  recoguiliou  except  during  an  epidemic. 

An  uhordTe  form,  ending  in  recovery  in  two  or  three  days,  and  an 
iniermittent  form,  with  exacerbations  on  alternate  day.s,  have  been 
descrilietl. 

The  diirniiiin  of  the  disease  is  from  a  few  hours  to  two  or  three  mouths. 
In  onliiinry  favorable  cases  there  is  ileci<teil  improvement  toward  ihe 
end  of  the  first  week,  and  convalescence  is  established  in  two  weeks. 
It  ma\  become  chronic  and  last  for  weeks,  or.  as  already  stated,  may 
be  fatal  in  a  few  hours.     Itelapses  arc  common  in  some  epidemics. 

Complications.  The  most  fre'juerit  nuiipliratiuiht  are  llmse  involving 
the  kings  and  heart,  partieularl.v  pneumonia  and  endocarditis  or 
pericarditis.  Pneumonia  often  occurs  so  early  that  it  is  difficult  to 
decide  whether  it  is  jirimary.  with  marked  nervous  sympfoins,  or  is 
only  a  complication  of  the  cerebrospinal  fever.    Nephritis  also  occurs. 

The  most  freiiuent  nfiiiielf  arc  deafness,  bliiiilness,  headache,  and 
local    palsies. 

Laboratory  Diagnosis  ^ — The  bloiHj  shows  n  pronounced  hyperlenko- 
c>'tosis  of  the  iieiitropliilic  type.  By  blooil-cultural  mcthrxls  or  even  in 
blorM  I -.smears  the  nieningococcus  can  be  demonstrated  in  a  fairly  large 
penrntage  of  eases. 

An  absolute  iliagnosis  of  the  condition  may  be  made  by  hiuilmr 
puncture.  The  lilienition  of  turbid  fluid,  escaping  through  tlie  CHiiriula 
under  considerable  pressure,  is  most  siii,'geslive,  but  still  more  so  is 
the  large  percentage  nf  polytiiicli'iiriieiitrnijhiles  in  the  dilVereiilial  count 
of  the  stained  specimen  If  the  Ikittened  diplococci  are  found  in  the 
leukocytes  the  diagnosis  is  verified. 

Dia^osis  — The  rliaguosis  in  the  presence  of  ati  epidemic  is  not  difli- 
eult.  although  an  absolute  diagnosis  can  only  be  made  by  lumbar 
puncture. 

The  epidemic  form  of  meningitis  must  be  lUstiiiguisheil  from  pneu- 
moeoecus  nieniiigilis,  tuberculous  lllenillgiti.^.  and  streptococcus  menin- 
gitis, or  more  rarely  scarlet  fever,  acute  articular  rheuiiiatism,  typhoid 
fever,  and  typhus  fever  which  may  at  the  onset  suggest  epidemie 
meningitis.  ]f  there  is  any  doulu  i)f  the  diagnosis,  lumbar  puncture 
should  be  immediately  performed,  as  a  good  prognosis  depends  upon 
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an  early  diagnosis  and  application  of  proper  therapeusis,  m  the  fonn 
of  Flexner's  serum. 

Acute  PoUomyeUtls. — An  acute  epidemic  and  ciidcinic  infectious 
disease,  cliiiniclcriinil  liy  dilTuse  lesions  anywhere  in  the  ncnous 
system,  more  especially  by  lesions  in  the  anterior  horn:s  of  the  gray 
matter  of  the  cord. 

The  disease  is  causwl  by  an  organism  recently  isolated  by  Flexncr 
and  Noguchi.  The  organism  is  transmitted  by  flies  or  by  direct  contact 
and  enters  the  central  nervous  system  by  the  way  of  the  nasa)  mucous 
membrane.  The  disease  is  endemic,  frequently  bceoming  epidemic  iq 
the  summer  and  autumn.  It  usually  attaek:^  children  under  sis  years 
of   age. 

Symptoms. — In  the  ordinary  form,  after  an  incubation  period  of 
five  to  ten  days,  the  child  Is  t-eized  with  chills,  fever,  lieftdaclie,  Hild  with 
rapidly  developing  paralysis,  which  attains  its  greatest  height  in  a  very 
short  time.  The  piirfily.sis  is  exircuiely  irregidar  and  various  muscle 
groups  may  be  allected.  The  muscles  of  the  legs  arc  more  frequently 
involved  thiiii  the  arras,  but  the  extremities  may  be  affected  without 
any  regularity  as  an  arm  on  one  side,  a  leg  on  the  other  side.  The 
muscles  are  usually  alTccted  in  functionally  similar  groups,  such,  for 
example,  as  the  Hexor>  of  tlic  upper  arm.  Pain  in  the  muscles  is 
u.sually  absent,  though  at  times  may  be  so  pronounced  as  to  simulate 
a  polyneuritis.  The  affected  musck's  are  Haceid,  atrophy  rapidly,  and 
during  the  second  week  begin  to  show  the  reactions  of  degeneration. 
When  atrophy  is  coniplelc  all  electrical  response  is  lost,  although  many 
of  the  muscles  recover.  Secondary  contractures  and  deformities  (club- 
feet, scoliosis,  etc.)  gradually  appcjir  il'  the  atrophy  is  complete. 

Atypical  Types. — The  above  tj"pc  is  the  usual  manifestation  of 
the  disease.  Other  types  that  miiy  occur,  particularly  during  an 
cpideniie,   are: 

1.  AbortiiY  Type. — The  child  is  seized  with  fever  and  symptoms  of 
cerebrospinal  irritation  williout  paral,ssis.  The  alliu-k  pa.sses  off  in 
a  few  days,  and  utdcss  an  epidemic  is  |)rcscnt  the  diagnosis  is  not  made. 

2.  I'ritiirniHirc  Ascfiidiii<i  Tyjir  (sinmlatitig  Landry's  paralysis). — 
The  paralysis  begins  In  ihe  lower  extremities,  riipidly  ascends  and 
the  chilli  ilics  about  the  fifth  iluy  with  symptoms  of  bulbar  paraly.sis- 

3.  Mi'iHiiiji-ul  tiii>'\-  Till'  s_\niplom--i  are  tlm.se  of  (.-erebrospinal 
fever,  from  which  londiliun  acute  |ioliomyclitis  is  only  diifercntiatetl 
by  the  results  of  lumbar  puncture. 

4.  liull'iir  Ti/pe. — The  syrii|)tiim^  «re  those  of  paralysis  of  the  bulbar 
nerves  |)lus  llic  acute  syniploins  of  tlic  infection. 

5.  CiTi-lirul  Ti/pi'.-  In  il  lertaiii  iiiiinbcr  of  ciincs  following  the  ae 
onset  of  the  disorder,  the  iiiiral,\'ses  are  those  of  a  cerebral  hemlpl 

Diagnosis.     The  diagnosis  of  the  ordinary  ty|ie  is  usually  made 
out  dilJiiully.    T1)C  irregular  types  arc  diagnosticated  with  r 
The  diaguiisis  of  these  types  is  usually  based  upon  the" 
in  the  course  of  epiilemics,  and  u|)on  the  fact  tluit  ' ' 
the  globulin  reaction  of  Noguchi  (g.  v.). 
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Diphtheria. — Aq  acute,  infectious,  and  contagious  disease,  sporadic 
and  epidemic,  caused  by  the  Klebs-Locfflpr  bacillus,  occurring  especially 
in  children  from  one  to  sis  yejirs  of  age,  and  characterized  by  insidious 
or  abrupt  onset,  with  moderate  fever,  and  the  development  upon 
the  fauces  or  upon  any  abraded  surface  of  a  grayish-wliite  false  mem- 
brane, wliich  has  a  tendency  to  extenj,  espcciiilly  to  the  lar,viix. 

Symptoms. — ^The  period  of  incubaiiim  varies  from  a  few  days  to  two 
weeks,  or  perhaps  longer  in  exceptional  cases,  As  a  rule  it  is  less  than 
a  week. 

The  (inset  in  mild  cases  is  deceptively  free  from  positive  symptoms. 
The  child  is  languid,  perhaps  sHghtly  chilly,  and  has  a  little  fever, 
with  thirst,  impaired  appetite,  aud  discomfort  in  swallowing.  Unless 
the  iiiiture  of  the  trouble  is  suspected,  the  child  is  not  thought  ill 
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DipbttiEria.     (Originul.) 

enough  to  be  kept  indoors.  The  throat  is  slifihtly  inflanieil,  especially 
about  the  tonsils.  The  child  may  prolcnt  that  then-  is  no  pain  on 
swallowing.  In  from  twelve  to  twenty-four  hours  after  the  onset, 
sometimes  later,  a  grayish  pellicle  will  be  found  on  the  t.<Misils,  ami  the 
c'crviral  glands  will  be  swollen.  In  more  severe  cases  the  disease  begins 
with  chills  or  chilliness,  followed  by  a  rise  in  temperature  to  11*2°  op 
104°  F.,  sore  throat,  and  sometimes  vomiting.  Convulsions  and 
delirium  may  occur.  Headache,  thirst,  disgust  for  food  and  aching 
in  the  Imck  and  limbs  may  be  compIaine<i  of.  Prostration  is  often 
very  pronounced  from  the  beginning. 

The  knii'craiiirc  usually  falls  on  the  .second  or  third  day,  but  this 

does  not  indicate  either  a  favoraiile  or  uid'avorable  end.    A  temperature 

"  ditly  above  normal  is  not  uncommon  in  profound  toxemia.     The 
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iinassoriiitcd  nitli  n  scptk'i-rnia,  just  »s  it  U  iuipos^ible  to  have  a  septi- 
ceinitL  without  a  concurrent  toxemia.  Likewise,  the  term  saprcmia, 
the  Hbsorptiou  of  the  products  of  putnifaction,  is  inadvisable,  as  such 
a  process  is  always  associated  with  the  implantation  and  growth  of 
bacteria  in  the  tissues  unless,  of  course,  the  products  of  dL-i:-ainpoaitioi) 
are  ingested  in  the  food  ami  absorbed  from  the  alimentary  tract,  iu 
whii  h  oiise  infection  does  not  occur. 

Toxemia. — Causes. — A  toxemia  arises  as  a  result  of  the  invaHion  of  any 
pathogenic  bacteria.  The  severity  of  the  symptoms,  however,  \'ttry 
according  to  the  amount  and  cliaructer  of  the  toxin  elaborat«l.  Thus 
in  diphtheria,  tetanus,  erysipelas,  and  pneumonia,  severe  constitutional 
symptoms  arise,  as  a  result  of  the  powerful  iLction  of  the  absorbed 
toxins  elaborated  by  these  germs.  Conversely  in  gonorrhea  constitu- 
tional symptoms  are  absent  as  the  action  of  the  go[ioto\in  is  limited  to 
the  urethra.  OiIut  causes  of  to.xemia  are  the  absorption  of  localized 
products  of  putrefaction  in  which  tlie  to.\ins  claboratwl  by  the  l>actena 
play  a  minor  part  in  causing  tuxeiiiiii.  e.  g.,  retained  placenta,  gan- 
grene, localised  suppuration?,  and  necrosis. 

Symptoms,-  Cliilliiicss  or  cliiHs,  fever,  malaise,  prostration,  nervous 
niaiiifci^tiitiiKi.  ami  rapit!  pulse  arc  the  clinical  eviilcnccs  of  toxemia. 
The  rapidii.v  iiiiil  weakness  of  die  pulse  is  die  best  indications  of  the 
severity  of  the  toxemia.  Some  toxins  exert  «'rtain  definite  effects 
upon  ciTtniii  piirts.  i:.  ij.,  letaiius  and  diphlhcriu  upim  the  motor 
ncur'iius  ami  nerves,  respectively. 

Septicemia. — Causes. — An.\'  infcLlioii  in  wliii'h  the  bacteria  enter  the 
blood  current  may  be  the  cause  of  scpticciiiiu  but  commonly  the  term 
is  ;i])i)licd  to  a  streptococcic  or  sta])liylncofcii-  infection.  At  times  the 
cause  of  the  infection,  an  injury,  puerperal  sepsis,  abscess,  or  uu  acute 
infectious  di.scase  may  Itc  cpnckly  iliscovereil.  Again  a  so-called 
cryptogcTietic  Kcptifeniiii.  in  wliii'li  llierc  is  no  discoverable  source 
of  infection,  may  be  present.  This  is  frcrpicntly  a  terminal  infection 
of  an  ii<-utc  or  chronic  ilisease,  aIllLoii;,'h  it  iniiy  occnr  in  thowe  who  arc 
apparently  healtliy.  In  severe  forms  of  the  specific  infectious  diseases 
there  is  oflen  a  mixed  infection,  streptococci  or  slaphylococci  occurring 
in  the  bhmd  the  same  lime  as  the  ,'<pecilic  organism, 

Symptoms. — I'^xeliidinf;  the  specific  infections  di.'^ea.scs,  which  are 
inilivitliiiiily  iliscn>.scd  cI.hcvvIutc,  the  symptoms  of  a  jiyogenie  septi- 
cemia are  those  of  a  severe  toxemia  phis  the  local  symptoms  arising  at 
the  focu^  of  infection  (when  iliscjivenible),  but  which  arc  frc<pieiitly 
entirely  iibscurcd  by  liic  systemic  invasion.  The  onset  is  marked  by 
a  chill  which  is  followed  iiy  a  prononnci-d  rise  of  t<-mperatLire.  Tlie 
temperature  is  exlrcnii-iy  irregular  as  a  rule,  the  rises  often  being 
accompanied  by  chills  and  followed  by  .sweats.  There  is  more  or  less 
prostration  and  marked  constitutional  reaction.  Malaise,  anorexia, 
nausea,  ccmstipation.  and  nervous  symptoms  arc  common.  There  is 
considerable  anemia  and  const'tpienl  pallor  of  the  skin  and  mucous 
membranes.     The  pulse  is  ra])id,  over  120,  and  weak;  the  tongue  dry 
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and  coated.  Objective  symptoms  otherwise  are  usuully  iibseiit,  ullliougli 
purpuric  spnts  are  at  times  seen  in  the  skin.  A  mixed  jnfcetion, 
occurring  in  the  cuursc  uE  the  specific  infectious  diseuses,  notiibly 
typhoid  fevcpnnd  tubercnlnsis,  will  often  markedly  obscure  their  elinieal 
picture.  The  course  of  the  disorder  Is  usually  prolonged,  although  death 
may  occnr  in  a  few  days.  Ke<'overy  is  relatively  frequent,  much  more 
so  than  was  one  time  thouglit  possible,  especially  in  the  streptococcic 
septicemias  from  local  iofeetioiis. 

Pyemia. — Causes. — P,veraia  is  septicemia  complicated  by  multiple 
ahscesses;  therefore  any  condition  eiipalile  of  causing  septicemia  miiy 
cause  pyemia.  The  important  factor  in  the  causation  of  pyemia  ia 
the  presence  of  infected  emboli  circulating  in  tlie  blood.  They  may  lie 
simply  masses  of  bacteria,  but  much  more  frequently  the  emboli  arise 
as  (I  result  of  inflattuiiation  of  the  veins  (phlebitis,  rarely  the  arteries) 
in  the  suppurative  focus  which  iu  turn  causes  formation  of  thrombi, 
from  which  small  infected  particles  are  carried  into  the  general  cir- 
culation as  infected  emboli,  which  become  impacted  in  the  small  capil- 
laries of  distant  parts  to  form  metastatic  or  embolic  abscesses.  The 
locution  of  these  abscesses  depends  largely  upon  tlie  original  focus 
of  infection;  thus  if  in  the  portal  system,  multiple  abacesHes  of  the  liver 
will  develop,  associated  at  times  with  suppurative  pylephlebitis;  if 
in  the  general  venous  system,  the  emboli  will  lodge  in  the  hnigs;  and 
if  in  the  heart  or  arteries,  emboli  enter  the  general  arterial  circulation 
causing  renal,  splenic,  arthritic,  muscular,  and  cerebral  abscesses. 
Bai'tcria  eirculaling  irj  the  blood  may  lodge  in  areas  of  lessened  resist- 
ance without  the  intermediatioii  of  emboli.  Thus  they  frequently 
lodge  in  a  heart  valve,  the  seat  of  chronic  disease,  here  causing  the 
productions  of  infected  vegetations  which  are  washed  oH'  into  the 
circulation  to  act  as  emboli. 

Symptoms. — The  constitutional  symptoms  are  thpsc  of  an  exaggerated 
and  profound  septicemia.  Exceedingly  irregular  fever  is  present. 
The  rises  iu  temperature  are  aecompanied  by  a  rigor  and  the  falls 
by  profuse  sweats.  The  prostration  is  extri-nie,  and  the  |)atie]it  soon 
passes  into  the  typhoid  state,  atid  dies  of  exhaustion  in  two  to  three 
weeks,  if  some  intervening  complication  does  not  cau^e  ticalli  sooner. 
In  the  so-called  chronic  pyemia  there  arc  fewer  and  usually  aupcrfical 
abscesses,  and  the  disease  runs  a  hmger  eoursi-. 

The  local  symptoms  and  signs  dc|K'iid  upoTi  the  location  of  the 
rael.a.'ilatic  abscesses;  if  in  the  lungs,  cough,  dyspnea,  pleuritic  pain, 
and  purulcTit  expectoration;  in  the  liver  or  spleen,  crdiirgenn-nt  iind 
tenderness  of  the  organ;  in  the  kidney,  purulent  urine  and  Innibar 
pain  and  tenderness;  in  the  pericardium,  pain;  in  the  endocardium, 
the  signs  of  ulcerative  endocarditis;  in  the  joints,  pain,  tenderness,  and 
swelling;  in  the  eye,  sudden  loss  of  vision;  in  the  superficial  structures, 
the  usual  signs  of  abscess,  pain,  teuderness,  redness,  snelluig,  and 
Uuctualion. 
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LaboratoiT  Diafnosis  of  Septicemia  and  Pyentia.  —Excepting  the  <v>m- 
inoii  [niiiiitV-.tiii!iiiis  of  M'pitcimia,  i.  r..  iim^t  of  t\u-  s|K-<'i(io  iiifcttious 
diseases,  wliicli  are  rarely  ati-oinpiiiiietl  by  pyemia,  the  or^imins 
found  by  HIocmI  culture  are  usuaDji'  sirepiocooci  or  staph \l(xvc'ci. 

Tbt-  IiIikhI  sIuiws  ft  severe  sevHuidnry  uneiuin,  u  byiKTleukocjtosis, 
ami  the  presence  of  Simons'  septic  factor,  an  increase  of  neutrophilic 
Biiil  ilt'ireii^e  nr  alib«-iier  of  eosinopliilic  k-Likoeyte?.  luduphilia  ts  also 
present,  and  usiwlly  hemolysis  can  be  demonstrate*)  grossly  by  the 
reddish  tinge  of  the  hlorxi  serum. 

A  i>iK-teri«riii  i^^  frt-cineutly  present,  and  pyuria  if  there  are  metaatAlic 
reii;il  iiliscoM--. 

DiftEiiosis  of  Septicemia  and  Pyemia. — In  suspected  cases  a  focus 
of  infection  mnst  always  be  carefully  and  thoroughly  sought  for.  A 
small  infeeiion  of  the  extremities  may  he  overliKiked  or  disregnrded 
unless  the  retl  ?treak^  uf  inttnnu-il  lymphatics  arc  observed.  Of  the 
mure  ciimmon  Mmrces  of  infection,  these  may  U-  mentioned,  septic 
postpartum  endunK-tritis;  suppuriiting  wounds,  cellulitis;  suppurative 
niastoiilitis  either  with  sinus  thrombosis  or  with  meningitis;  osteo- 
myelitis, periostitis,  and  sciitie  iirttirilis;  gtmorrheul  infections  and 
chancroids;  tonsillitis.  >inusitts:  and  ulceration  of  the  intestines, 
ap[>enirniri>.  ami  supimraiinK  heninrrlmiils-  Septicemia  or  pyemia 
may  Muuiiate  acute  miliary  tulnTculosi^.  uuilaria.  typhoid  fever,  and 
lMHueu7.n.  and  in  turn  they  are  frcquenlly  simulated  by  an  ubsci-ss  of 
the  geni to- urinary  or  [ilimentary  trad,  an  empyema,  Charrot's 
iriti-rmittent  fiver,  or  rapidly  develupiuK  caclieetif  conditions. 

The  ditiVTentiiiti<)n  bolwecn  :<everf  toxemia  atid  septiwmia  is  only 
made  by  I>1<hkI  ciiitUR-.  Pyemia  is  usually  not  ditferentiaied  from 
scpti<-en)ia  until  the  occurrence  of  llie  itietaslalie  abscesses. 

Glanders, —An  infectious  disease,  transmittetl  from  horse  to  man, 
caii^i-ii  !•>  llic  linriUii.i  «iiiiiri.  iippeiirinj;  in  an  iicuie  anil  chronic  funn, 
and  chariicicriwd  In  the  nppcariinir  of  ikmIuK-'  in  the  nose  (glanders) 
or  beneath  the  skin  ifarcvj.  lerininating  in  death  in  from  one  to  four 
weeks  in  the  acute  form,  or  in  50  per  «'nl.  of  the  chronic  cjiscs  in 
iliri-e  or  four  months. 

Symptoms.-  In  •u-uir  ijtnniim  the  onset  i-  nnirked  by  hmdache, 
sli^lii  f<'\cr.  iiiid  paiti  in  the  IIeiiIis.  )ti  a  ilay  or  tn<>  the  uiHfuIes  appear 
in  the  iioM',  the  mucous  meml)rane  Itecomes  ^uolk-n,  the  cvlernal  sur- 
faces redden«il.  atid  the  c-ervical  glands  eidarged.  These  nodules  rapidly 
break  down  and  a  niucopurnlcni  ilisduirge  Ixi-omes  evident,  soon 
t)econiini;  purulent  and  d-tid.  Sometinie>  «  dilfii^e  R'<bwvs.  re*4-m)tliiig 
erysipelas,  spreads  from  the  atfectcd  point.  At  the  same  time  there 
apiH-ars  an  eruption.  c()n-i>ising  of  |iHpule.->  wliich  rapidl^'  become 
pustules  whicli  rupture  and  give  vent  to  «  thin  pundent  discharge. 
The  (latient  gradually  sinks  into  a  septiivmie  ('ondiiion.  with  irreguUr 
fever,  dry.  brown  tongue,  albuniinnriu,  deliriuni,  coma,  and  collapse. 

In  urulr  jnrcii  there  arc  similar  constitutional  symptoms,  hut  the 
primary  liH-alixation  t»ke?  plaix-  iK'iwnth  the  :i<kin.    I'runouncvd  ulcera- 
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tion  rapkily  develops,  with  here  and  there  nodular  i-nlargcuifnts  (farcy 
buds)  in  the  n-ddcncd  and  swollen  -surmiindinK  lymphatics,  which  go  on 
to  suppuration.  Alisiesses  may  u[ii>car  in  the  muscles  uml  the  joints 
beooine  painful  and  tender.    Septicemic  symptoms  rapidly  develop. 

In  chronic  jaiey  there  are  deeji  ulcers  upon  tlie  liiiiid,  face,  fore- 
head, or  elsewhere.  In  still  another  form  (pneumonic)  the  prominent 
symptoms  are  cough,  bloody  expertoratii)n,  hoarseness,  fever,  and 
emaciation. 

Laboratory  Diafnosia. — The  UorilJus  mtilici  can  frequently  be  demon- 
strated liy  cultural  methods  in  tlie  nasid  discharge  and  in  the  pus  from 
the  ulctTiition^.  Injection  of  this  matter  or  of  the  culture  from  it  into 
a  guinea-pig  iHTitoneiilly  will  rausf,  in  thirl\-six  to  fiirt\-eif:lil  hours, 
a  weil-marked  periorchitis.  The  diagnostic  sign  is  the  tumefaction  of 
the  testicles.  Hypodermic  injectinns  of  mallein  analogous  to  tulier- 
eulin.  will  j)roiluce  a  rcaetioTi  similar  to  that  of  tuberculin  in  the 
tuberculous. 

Diagnosis.  -  .\eute  glanders  is  to  he  distirigui>1ied  from  rlicunialisin, 
seplicciniii,  pyemia,  variola,  and  erysii»elas.  The  chronic  ffirins  may 
suggest  the  ulcerations  of  tuberinlosis  or  syphilis  or  in  those  eases 
with  pronounced  respiratory  symptoms,  pulmonary  tuberculosis  may 
be  mimicked. 

Cholera. -An  acute,  infections  disease,  caused  by  the  comma 
bacillus  (li  Koeh.  and  chanicterizeil  ii\  Vfimiling,  copious  discharge 
from  the  intestines,  an  early  collapse,  and  painful  nmscular  cramps. 

Symptoms.-  The  perifwl  of  Inmlmfi'in  is  prohahly  short  in  the  majorit.v 
of  ifises,  lasting  only  a  few  days.  There  arc  usually  no  definite  sym|)- 
toms  during  this  time. 

I'n-li III i  11(1  r;/  Sfiit/r. — The  first  stage,  thai  of  premonitory  rliurrhcu, 
is  Wtter  n-garded  as  the  lieginning  of  true  cholera.  It  is  characterized 
by  profu.se  watery-  stools  of  a  yellow  or  light  yellow  color  anil  alkiiline 
reaction,  Froui  six  to  n  dozen  of  tlicse  passages  occur  in  twenty-four 
hours.  The  patient  fe<'ls  faint  and  exhausled  after  lliein,  rind  nniy 
i*uH'er  from  nausea,  but  vomiting  is  not  usual.  The  temperature  is 
normal  or  slightly  depressed.  Thin  stage  may  la.st  from  two  days  to  a 
week.    In  siune  cases  it  is  absent,  and  the  second  slagc  sets  in  ahruptly. 

CuUnpKc  Sliigc. — The  jiatient  is  seized  with  vomltiug,  which  is  at 
first  bilious,  but  ra|>idl\'  loses  nil  ciilor  atid  lii'criuic-i  like  rice-water. 
The  stools  likewise  resemble  walfr  in  which  rice  has  heeii  soaked. 
This  fluid  seems  to  well  up  and  regurgitate  rather  than  to  be  vomiterl 
from  the  stonuich,  and  to  gush  in  quantities  nf  n  (|iijirt  or  two  from  the 
anus.  Sometimes  vomiting  and  diarrhea  occur  at  once.  The  pntieril 
has  imqiietichable  (hirst,  iirnl  is  tnrturerl  with  painful  cramps  of  the 
toes.  legs,  belly,  and  diajiiiragm.  As  the  discharges  eontimie  the 
patient  beeome-i  more  and  more  exhausted;  the  nosi>  is  pinched  and 
twisted,  the  eyes  sunken,  the  lips  bluish,  and  the  whole  body  may 
shrink  beyond  recognizable  propurtitnis.  The  skin  is  I'old  aiul  nioisi, 
the  breath  icy,  and  the  temi>erature  under  the  tongue  is  sometimes  as 
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low  as  78°  F,  In  the  vaRina  antJ  rectum  it  may  t>e  normnl  or  slifchtlj 
above  normal.  Tlie  patR-ii1,  however,  often  has  a  sensation  of  heat. 
The  pulse  is  very  Bmall  and  fcehle,  its  rate  100  to  lliO.  In  some  cji!«s 
the  patient  dies  I»efore  purging  occurs  (clioleru  siecah  MUd  cases 
(cholerine)  with  but  shgbt  collapse  arc  usually  seen  at  the  eud  of 
epidemics. 

Iteadion  SUtije.— From  this  cullupi^e  and  algid  condition  tlie  |>alient 
may  slowly  cuicrgi'.  the  skin  becoming  le-ss  coldj  the  cramps  less  severe, 
with  a  return  of  the  seoroliiin  of  the  urine,  and  a  cessation  of  vomiting 
and  decrease  of  diarrhea.  The  reaction,  however,  may  simply  intro- 
duce a  low  typhoid  condition,  with  fever,  dry,  brown  tunguc,  suhsulttis, 
low  muttering  delirium,  and  coma. 

Complications  and  Sequelee. — The  most  fretjucTit  are  ulceriitions, 
bed-sores,  and  parotitis;  uremia,  diphtheritic  inflammations  of  the 
mucous  membranes,  pleurisy,  and  pneumonia  occur  rather  eoiumonly. 
During  convalesecnee,  painful  tetanic  spasms  of  the  legs  and  artn-t  nuty 
he  seen. 

Laboratory  Diagnosis. — A  relative  polycyt hernia  develops  as  a  reault 
of  the  excretions  uf  such  large  quinititics  of  the  body  fluids.  Tlie  leiiko- 
eyti'S  are  not  only  relatively  but  ucHially  inert-ascd.  An  agglutinative 
reaction  appears  early. 

In  llie  feces,  the  comma  bacillus  tnay  be  demonstrated,  as  a  rule,  by 
appro|)riatc  mcthoiLs  in  a  few  minutes,  always  by  cultural  methods  iu 
twciit\-l'iiur  to  fortyi'igiit  hours.  T\n'  secretion  of  urine  is  much 
diminished  or  completely  suppressed.  An  albuminuria  is  always 
present,  and  if  n  comiilicating  nephritis  develops,  red-blood  cells  and 
numerous  casts  will  be  found. 

Diae:nosis. — In  doubtful  sporadic  cases  the  diagnosis  may  frequently 
only  be  made  by  baelerlologii'trl  sTLidiew.  During  an  epidemic  there 
is  usunlly  but  little  (jnestion  as  to  the  diagnosis. 

ChiiliTd  iv'.ilrn.f  or  vcr,\'  rarely  ursniii'id  nr  alhi-r  Ikt'ic  ijadra-fnteritidrt 
may  so  simulate  cholera  that  the  diagnosis  can  only  be  made  by  bac- 
teriologii'jil  niethnih. 

Bacillary  Dysentery. — An  infectious  disease,  caused  by  the  BaciUu* 
ilr/zn'iiliTi'ir.  iiiid  ili;tr;iili'ri/ed  liy  inflammation  nf  the  intestinal  tract, 
ehicHy  the  colon,  attcndi-d  i\v  the  >yniptonis.  uf  intestinal  eiiturrh  in 
intense  degree,  with  niucus  and  bloody  discharges  and  the  general 
symptoms  of  fr err  and  jirostralion,  followed  liy  extreme  exhanalion. 

Si/mploms.  — .\ftcr  an  incubation  perioil  of  two  or  three  days  the  onset 
is  marked  by  the  iiccurreiicc  of  colirky  j>ain,  at  first  localizeil  around 
the  umbilicus;  anil  later  most  markcil  in  the  course  of  the  colon.  The 
bowel  movements  are  frequent,  preceded  by  constant  ilesjrc  and 
attended  by  extreme  tenesmus.  The  stools,  which  are  first  fecal  and 
fluid,  soon  become  scanty,  and  cimsist  alnmst  entirely  of  mucua 
and  blood.  Tlio  symptoms  of  local  proctitis  are  severe;  there  is  a 
sensation  of  a  hot  mass  in  the  nctum.  There  may  Ite  -stnuigury, 
and  prolapse  of  the  rectum  may  ensue. 
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The  acute  pain  and  frequent  evacuations  continue,  Uie  »kin  becomes 
hot  and  dry;  the  tongue  is  red  and  raw;  thirst,  nausea,  and  occasionally 
vomiting  occur.  The  temjierature  continues  at  about  103°  K.;  tliu  pulse 
is  rapid.  The  patient  is  weak  and  restless.  If  the  disease  is  severe 
from  the  start,  or  tlie  eiinrse  unfavorable  the  stools  may  routain  pure 
blood,  or  they  may  be  dark  in  color,  and  tontain  shreds  of  membrane, 
discliiirijeil  invohnitarj.  The  tossing  ami  restlessness  are  chnraeteristic, 
and  arc  attended  by  sighing  jiTid  some  dyspnea-  Tiie  course  of  the 
disease  is  from  twenty-eight  to  forty-two  days.  A  fatal  result  oeojrs 
in  about  25  per  cent,  of  tlie  cases. 

Chronic  Dysentery. — Convaleseence  is  slow  in  most  cases,  and  is 
Usually  associated  with  extreme  anemia.  In  a  few  cases  the  sevi-re 
symptoms  never  appear  or  disappear,  but  moderate  diarrhea  eoiitiimes 
for  a  long  time,  the  feces  being  mixed  with  munis  and  pus  from  the 
ulcerations.  The  patient  is  anemic,  weak,  and  emaciated,  eventually 
dying  from  inanition  or  possibly  as  a  result  of  intestinal  structure. 

Other  Clinical  Types. ^ — .\cute  catarrlial  dysentery  in  the  great  niajority 
of  cases  is  probabl\  due  to  the  Bncillus  dysentenw.  Diphtheritic 
dysentery  is  a  type  of  baeillary  dysentery  charactcrinetl  by  fornnitions 
of  a  pscudomembrane.  attached  to  the  mucosa  of  the  large  bowel. 

CompUcations  and  Sequela.— Of  llicse,  jiarotitis,  peritonitis,  pylephle- 
bitis,  nephritic,  pericariliiis.  painful  and  swollen  joints  and  abscess 
fonniition  are  tlie  most  eomnion. 

Laboratory  Diagnosia. — llic  blood  pleture  is  that  of  a  severe  secondary 
mii-niiii  a^sotiute<i  with  a  pubniorphnnuch-ar  leukocytosis.  An  agglu- 
tination reaction  with  the  Hacilhit  lii/Kenferia-  is  possible  by  the  end  of 
the  second  week.  In  the  first  week  of  the  disease  the  organism  may 
Ik-  isuluted  from  the  feces  by  cultural  methods. 

Diagnosis.— The  diagnosis  of  dy.sentery,  per  xe,  is  readily  made. 
To  positively  differentiate  the  several  forms  of  dysentery,  however, 
is  imiiossible  unless  careful  laboratory  studies  are  made. 

The  Plague.— An  acute,  iufeetious,  and  contngions  disease,  canseil 
by  the  iinv'dhia  pentis  of  Kitasato.  oeeurring  in  epidemics,  eharaeterizcii 
by  high  fever,  sometimes  by  petechia  and  other  hemorrhages,  and,  in 
eases  which  last  long  enough,  by  bidvoes,     The  death-rate  is  very  high. 

Symptoms. — The  period  of  incuhation  is  from  two  to  seven  days. 
The  iova.^ion  is  marked  by  lassitude,  langunr.  headache,  and  dl/ziness. 
The  stupid  aspect  anil  staggering  gall  may  lead  to  the  belief  that  the 
]»atient  is  drunk.  Chill  or  chilliness  soon  supervenes,  followitl  by 
fever,  which  often  rises  to  hyperpyrexia,  and  is  aeenmpanied  by  un- 
quenchable thirst,  and  sometimes  jmusca  and  vnmitirig.  Delirium  and 
a  tyjiliuid  condition  follow,  with  a  marked  tendency  to  failure  of  the 
circulation  and  collapse.  If  the  patient  .vurvives  until  the  second  nr 
third  day,  glandular  swellings  develop  in  the  groiu  or  axilla,  or  at  the 
angle  of  the  jaw.  Often  they  have  to  lie  sought  for  to  be  found.  Sonii*- 
times  they  are  prominent,  niid  are  followed  by  sup|iuratioii  and  even 
ulceration.     Carbuncles  arc  much  rarer  manifestations  than  buboes. 
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PeterhUe,  vibicc-i,  hcmoirlia^.s  iiitii  the  ki<iriey,  and   bloody   vomit 
iKTur  in  llio  worst  t-iiscs. 

The  clinifal  divisions  are  (1)  prsiU  mivor,  in  which  ^if^t  fc\Tr, 
sriinc  giaiiiliilnr  swdiiiig,  unil  possitily  ^uppiirtiliuit  otftir:  (2)  pntit 
major  (dcscribof!  above),  in  which  tlie  development  of  biihi>e9  is  llic 
chief  chnnurtTislic;  Ci)  .iriiliiyinir  /tlnriiir,  in  wliicli  the  attack  is  ful- 
minating, death  resiilling  in  from  eiglitreii  to  sixty  hours;  (4)  iinfiiimmif 
plague,  in  which  the  pre<loniinating  symptom*  are  thnw  of  a  gravt 
bronchopiieiimnniH:  (5)  iiitrstimil  plague  in  which  abdominal  ami 
entcritic  symptoms  are  pronounced. 

Laboratory  Diagnosis. — ,\  hyperleukncytdsi^  is  pn-scnt.  The  can^a- 
tive  orgiuiisni  niay  lit-  fonnd  by  bU)od  c-nltnre  and  in  the  biil>r»cs.  by 
puiicrnrc,  nr  in  tlie  iirirnr,  feces,  mid  sputum. 

Diagnosis. — In  all  cases  cultund  iiicth<Kls  should  be  employed  awl 
guinea-pit's  iiioculiited. 

Leprosy. — .\  chronic,  infectious  discusi-,  cimsed  by  the  Barillia 
li-pnr.  iliiiraclerij:ed  l>y  tlie  devehijiment  of  inbercles,  nr  anesthetic 
piili'lii's  jiiid  neuritis. 

Symptoms, — The  disease  flevelops  shraly  and  insidiously,  Some- 
liiiic-^  Mil'  (ir-'t  skin  h-siiin  is  a  crop  of  buMie.  Mure  commonly  there 
appear  rcildish  nr  vii>lct-<'iiliireil  piitches.  vsiryini;  in  size  from  nne- 
quiirtrr  iiirli  to  two  (ir  three  inches  in  diiimeter,  and  becoming  of  a 
darker  tmc  later.  The  next  step  is  the  formation  of  nodules,  which 
are  clijinirtiTistie  of  the  disease.  These  may  ili-velop  upon  the  jMitchcs 
already  de'^iTilied,  nr  in  other  pltiic-.  They  vary  in  size  fnmi  thai  of 
ii  pea  !<i  llial  nf  a  l>ir<IV  vi"-^  or  hirt:er.  Tliey  are  most  common  tipon 
the  i*»ee  and  eMeiisiir  Mirfai'cs  of  the  arms,  legs,  iingers,  and  toes. 
The  tiiliercles  consist  of  an  inHltratioti  into  the  true  skin;  they  arc  raised, 
linn,  relMli\el\'  [lainless.  mid  varv  in  color  froni  red  to  copper.  The 
face  is  Miinetime'  chiiracteri-tieally  di'tnrted  into  a  fierce  cspres,sioti 
(leonlia-iivi.  The  liilienli",  may  become  aliMirlied  and  leave  atrophic 
areas,  hut  j;encrally  they  break  down  into  erodinn  ulcers,  which  slowly 
hnrrow  ami  increase  in  extent,  eatinj;  oil'  a  portion  of  the  nose,  fingers, 
hands,  ami  feel,  and  cxiiosing  tinisclcs,  tendinis,  nerves,  bloodvessels, 
anil  hones.  Tnherele'-  form  also  upon  nerve  trunks,  and  ulcers  upon 
ihe  iniiion^  nieinhranes.  {See  the  Nose  and  I,arvn\.)  In  other  eases, 
nr  in  eomhiuation  with  the  tubercles,  especially  upon  the  trunk  ami 
limbs,  there  are  niirx/hi'tir  areas.  I  'leers  may  follow  withnut  the  previous 
oeeiirrenee  of  tiihiTcJes,  niviiif;  rise  to  contractures  and  necrosis,  and 
^e^1lllinl:  in  marked  drt'ormilie-  nf  the  extremities.  \\\\}\  the  ane.stheiic 
patches  arc  a"iieiHled  crops  of  hnlhr,  ami  in-iirilli. 

The  further  jieeuliarities  of  the  disease  arc  its  huig  duration;  its 
slow  progress  interrupted  by  appiiri'nt  healing  of  some  of  the  ulcers; 
its  afebrile  course  (the  temperature  is  slij^htly  subnormal):  its  com- 
parative piiinh-N-sness;  and  the  sli^rhl  impainnent  of  the  general  lieidth, 

heath  results  frnin  gradual  wiistiug.  or  is  husteue<i  by  some  inter- 
eurrcut  atVeelioii. 
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Laboratory  Diafnosis. — The  blood  is  anemic  in  direct  relation  to  the 
severity  and  stage  nf  the  local  Iesi<m. 

The  Baa'tbis  leprae  is  found  in  the  pus  of  the  ulcers  and  other  lesions. 
It  is  extremely  difficult  tn  artiliciitlly  rultivaK-  the  orgiinism  and  impos- 
sible to  caiute  the  infection  of  gutnca-pigs  by  injection, 

Fiu.  174 


Diagnosis. — The  legions  are  usually  so  typical  that  the  diagnosis 
is  simple.  In  rare  i-»ws  liipn*  and  tubercular  sypliilides  are  only 
excluded  by  laboratory  studies. 

Tetanus. — An  acute  infectious  disease,  caused  by  the  Haclllus  Mani, 
the  e^is^■ntiaI  clianirteristic  of  wliich  is  ircrsistcnt  tonic  spasm  of  the 
33 
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muscles  ot  the  jaws  (lockjaw)  and  of  the  spinal  and  thoracic  mijsdt^, 
associated  with  Rcneral  clonic  convulsiona. 

Symptoms-After  un  iiicuhHtion  pt-riod  of  one  or  two  weeks,  during 
which  time  prodromata  arc  u.sually  absent,  tlie  disease  begins  with 
stiftiics^  of  the  jaws,  which  stcudily  iiicrciise,s,  until  within  a  few  boan 
there  is  complete  tonic  spii^m.  Th.-e  neck  muscles,  and  ihcii  those  <rf 
the  spine  and  tnmk,  become  rigid,  sn  that  the  body  is  Rrclitvl  backnan) 
and  may  rest  upon  the  heels  and  head  (opisthotonos).  The  farioJ 
muscles  share  in  the  spasm,  and  by  their  contraction  protJucc  a  horrid, 
grinning  counteniincr  (risiis  sardimicus).  The  contracted  muscles 
become  painful,  and  there  is  also  epigastric  pain.  The  rigidity  is 
persistent,  but  is  interrupted  by  cxiii'crbHtions  in  wliicli  the  phenomena 
already  deseribetl  are  exaggerated,  and,  in  addition,  respinition  is 
emlmrrassed,  llie  face  beeomes  livid,  flie  skin  bathed  in  sweat,  and 
the  patient  is  further  distressed  by  if  lercascd  pain  in  the  affected  muwics. 
The  boriy  may  be  bent  forward  (eniprostliotonos)  or  laterally  (pleuro- 
thotonos).  The  temperature  is  not  eonstaut.  It  may  remain  normjil, 
be  moderately  elevated,  or  hy[jerp> rexia  may  be  present,  especially 
toward  htuI  after  the  end  of  fatal  cases.  The  spasm  ceases  during 
sleep,  but  subsequently  returns. 

Laboratory  Diagnosis.— A  moderate  leukoeytosi.s  is  fonnd.  Injection 
of  pus  from  the  primary  wound,  if  it  contains  the  bacilli,  rau»es  char- 
ai'tiTL^lic  I'oiivulsiims  in  the  cainea-pij;. 

Diagnosis. — Tetanus  must  be  distinguished  from  atryvhrnne-jxiisoning. 
In  the  hitler  the  jaw  nmseies  are  ne^er  invohed  early,  if  at  all,  and  the 
mu'icles  are  relaxed  between  the  paroxysms.  It  is  distinguished  from 
tetany  by  the  history  and  the  distrilnition  iif  the  spasm,  which  in  tetany 
is  confined  ti)  the  extreiriiljes  and  fniin  hi/flruphobia  by  the  spasms 
coming  on  duriiif^  attempt  at  swalhiwinK. 

Ephemeral  Fever.  Febricula.  Simple  ContlQued  Fever.^A  non- 
contagious lever  lasting  from  one  lo  twelvi-  days,  not  dependent  iipou 
any  known  speeitic cause,  and  not  attended  b\  ilefinite  local  lesions.  The 
chief  feulnre  is  the  eonllruied  elevation  of  tempiTitture.  If  persistent 
for  only  twcnty-fonr  to  forty-eij/hi  hours  it  i.s  >i>oken  of  as  fphrmeral 
Ji'rer;  a.  fever  for  .seventy-tivo  tn  oTit*  hundred  and  forty  hours  is  called 
febricula:  longer  than  this  as  simple  continued  fever. 

The  ouM-t  of  the  disease  is  alinipt.  Tliere  may  be  a  chill,  or  in 
Tiervous  ehililreii  a  convulsion:  but  these  are  rare.  The  temperature 
rises  rapidly  from  lUJ"  to  llM"  I'.,  aecomjianieil  by  hcadai-he,  thirst, 
restlessness  or  drowsiness,  loss  of  appetite,  a  coated  tongue.  eonstipatioD, 
and  occasionally  nausea.  The  urine  is  scanty,  and  sometimes  thci 
is  a  heavy  deposit  of  urates.  There  may  also  be  more  or  less  musculi 
soreness. 

The  fliariiiii/ii/i  from  ntlier  fevers  and  febrile  affections  is  mudc  I 
the  absence  of  any  characteristic  eruption,  of  enlargement  of  tl 
spleen  and  liver,  and  of  any  lesion,  >ne!i  as  cndoeardilis]  bronehit 
or  pneumonia, 
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Actinomycosis.^AD  infections  disease  of  cattle,  coiiscd  by  the 
Streptrilhrix  artinovipces  bn)-ls,  occiimiif:  orrasinnally  in  man,  attackinR 
espcdully  the  lower  jaw.  hings.  and  intcslini-s,  uiul  chHructiTizttl  hy  n 
long  duration,  hy  the  development  of  metastir  nodules,  and  by  pyemic 
symptoms. 

Sjrmptoms. — Tlie  primary  seat  of  invasion  iii  the  majority  of  cases 
is  in  the  buccal  or  jiharvngfiil  iiivitics  wtitTc  a  nlowly  growing,  slightly 
painful  tumor  develops.  Bones  arc  affected  as  well  us  soft  tissues. 
These  become  swollen  and  »ii|ii>unite,  leaving  persistejit  sinuses  and 
listnliF;  the  fungus  is  commonly  found  in  the  discharge. 

From  here  the  organisms  may  be  carried  to  the  re>i>iratory  and 
gastro-inte-'itinal  tratt-s  or  the  dia-n»c  may  be  primary  in  these  sy-stema. 

Hi.,     it:. 


II  (ITLf.miJTIIBIO 


HKsi'iRATtmv  Form.— Act inomycoM>  of  the  liuig  may  be  divided 
into  tliree  stages;  a  latent  sla^e.  when  tlic  hing  proper  ix  iiH'ei'tcd,  an 
Betivc  stage,  when  the  extension  to  llic  picune  and  chest  wall  takes 
place;  and  a  final  or  clironic  stage,  when  perforation  and  thi'  formation 
of  a  thoracie  fistula  occurs  and  tin*  adjoining  organs  bceonu-  artVcted. 

The.symptnmsof  tJie  ft'r.W  Mlngc  are  those  of  chronic  broiiehinl  catarrh. 

The  symptoms  of  the  si-mud  slnij-'  arc  iIkim'  of  jjleiirisy,  with  adlie- 
sions.  with  or  withoni  cH'iisions,  piu^  a  suiJcrfieial  swelling  on  tlit- 
chcst  wall.  Fever  and  pain  ai'conipaiiy  these  proce.sses.  The  cour-'C 
of  the  disease  at  this  time  may  extend  over  many  months  in  contra- 
distinction to  emjivema  on  the  one  hand  and  cari'inoma  on  the  othiT. 
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In  the  (ituil  Hfatjif,  wloerAtioii  ot  the  xwellhig  is  seen  in  many  pla«s, 
a  fistula  forms,  and  tlif  rli^case  i-xti'tids  to  adjacent  atnictiiri's, 

Gastro-intkstinal  FoitM. — The  s\iiiplnms  of  this  form  are  those 
of  a  persistent  and  aggravated  ({astro-cntcritis  plus  a  loral  tumor  or 
swelling  of  the  alidominHl  wall,  commonly  in  the  ileocecal  wgion,  whtdi 
subsequently  ruptures.  .Syiiiptonis  of  appendiceal  abscess,  lie]M)tk 
abscess,  or  perforative  peritonitis  may  develop  or  the  dise-ase  may  run 
a  clironic  course  wit  li  Hiiemiii.  cache\iii,  septic  .symptoms,  ami  s.vmplom.s 
of  amyloid  degeneration. 

Metastasis. — Secondary'  infection  may  occur  am!  symptoms  of  pyemia 
develop.  Metastasi,-^  tn  iiny  orj;Rn  nmy  occur,  with  resulting  loral  wvmii- 
toms.    The  ihiratinn  depends  upon  the  organs  involved  in  niftustases. 

Laboratory  Dia^osis.  A  pronounced  secondary  uncmia  of  the 
chlonitic  t.\|)c  dcvclnjis  usually  with  an  acronipanying  lenkocj-tOius. 
The  pus,  find  at  times  the  sputum,  i.s  most  ehfinictcristir.  N'odtiles  of 
gray  or  yellow  color,  sulphur  granules,  the  size  of  a  poppy -sotfl,  can  be 
ween  with  the  niikeil  eye.  With  a  low-power  these  particles  appear 
as  aggrcgitlifins  of  clubbed  tlireails,  which  with  a  higher  [mner  are 
.seen  to  he  arrangcit  In  masses  radiating  from  a  common  centre.  Kaclt 
separate  thread  hits  a  clubbed  end.  They  luive  high  refractive  power. 
The  centre  of  tlie  masses  is  oecupIe<l  by  a  net-W()rk  of  fiber.s.  If  the 
nia.^ses  be  broken  up.  numerous  ckib-shupcd  forms  are  swii  at  the 
pcri]>hery.  The  urine  in  the  liitt<>r  stages  of  the  disen.se  shows  the  signs 
of  amyloid  degcnenilion  of  (lie  kidiie\.  Sudden  iipj)enrauce  of  pus, 
much  albumin,  and  many  easts  usually  uieans  metasiatic  involvemcnl 
of  the  nrinjiry  tract. 

Diagnosis.- -Act iiioniycosis  so  frequently  simulates  other  chronic 
infliiininiitory  I'nnditions  and  tumors  that  ;i  po->iiivc  diagnosis  is  oul^' 
miide  \i\  the  ilixovcry  ol'  the  nrt;arii-<in  in  the  ptLs. 

Streptothrical  Infections.  The  pathogenicity  of  streptothrices  and 
their  relaltou  to  int'ei-lions  and  li->i(iri->  dcscriiied  are  very  evident, 
though  cultural  and  animal  e.Nperimenls  are  lacking  in  some  of  the 
earlier  ob-ervatinns.  It  is  clear  lluit  actiu(im\i-o>in  and  Mailura  foot 
can  un  loiLger  occupy  their  isolated  positions  as  exauijdcs  of  stPepto- 
thrieal  iiil'ecticuis.  The  predilection  of  these  organisms  for  certain 
regions  or  system'^  of  the  body  \<  very  appiirent.  the  hiiH/.i,  the  brain, 
and  the  xkhi  being  most  frequi'ni  atiVcti-d;  tlic  brain,  however,  is  more 
often  invaiiiil  by  nietaslnsis  jn  c»tses«if  primiir,v  puhnoiiary  r)r  bronchial 
gland  infections. 

The  I'lihiiiinarii  Irxinii.'^  in  which  streptothrices  have  been  foiuid 
either  alone  or  with  other  organisiris  sdow  ciuisiderabie  variety :  bron(dtO> 
pjicumonia,  extensive  soiidilication,  abscess,  broneliiectasis,  empyemat 
and  necrotic  linmchitis. 

The  lesions  in  the  DcnwiM  si/skni.  practically  always  metastatic  and 
secondary  to  pulmonary  or  broiii-hial  gland  disease,  have  been  ubseess, 
meningitis,  or  large  areas  of  softening  from  thrombosis.  An  ahscegg 
of  the  kuliirjj  was  noted  in  one  iustanic.     Naunyn  finnid  in  his  case 
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an  endocardial  excrescence  containing  a  streptothrix.  From  a  cliniciil 
standpoint  but  little  that  is  distinctly  new  is  presented  in  streptothrical 
infections.  The  cutaneous  lesions  ol  Madura  foot,  the  cutaneous 
expression  of  actinomycosis,  the  actinomycotic*) ike  skin  infection  of 
Fullerton,  the  erysipeloid  of  Rosenbach  show  distinct  differences. 
The  pulmonary  infections  with  their  secondary  accidents  are  all  more 
or  less  hidden  under  the  mask  of  a  tuberculous-like  process,  sometimes 
termed  pseudotuberculosis  or  resemble  some  one  or  other  of  the  number 
of  pulmonary  lesions,  such  as  abscess,  gangrene,  or  bronchiectasis,  hut 
the  detection  of  the  streptothrix  and  its  mycelial  masses  is  as  diagnostic 
as  the  demonstrations  of  tubercle  bacilli. 


CHAPTER    XXXir 

DISEASES  m:K  TO  ANIMAL  PARASITES 

I.  DISEASES  DDE  TO  PROTOZOA 

Relapsinf    Fever.— An    scute    iiifertiotis    mid    cotiUgious   di^paw, 

iisirally  r|iiiirniir.  ciuiscil  tiy  the  sinrixlicti'  of  Obcrmeier  (Rurcipwiii 
form),  lriiii>niritiil  |)niljal)l.v  tiy  lict-  aniJ  lied-lnigs,  and  uimnicteri:!^ 
by  the  siidiirii  nnsi't  ot'  ii  fflirilc  piTiml  lastiuj;  five  or  st-veii  days,  n'hiofa 
13  folluwcd  by  an  jiitermisi^iun  lasting  usually  a  week,  and  this  in  turn 
by  a  relapse  lawtiug  three  dn\s.  Kcliipsiug  fever  ooeurriiig  in  other 
c'oiintriefi,  presents  rniieh  the  ^tinie  rljnieal  symptoms  as  the  Eurx>[Kiin 
I'onn.  iilthiiuyli  the  spiri><'licte>  i-ausing  ihe  oilier  forms,  diflVr  iitoritho- 
l(i>;irail\  I'rmii  the  .S.  (ibiriiiciiTfi. 

Symptoms.  The  stage  of  hiciihatiori  lasts  from  five  to  eight  days. 
The  mra.f/W  is  sudden,  with  a  chill  or  diills,  frontal  heiidacbe,  pain 
in  the  back  and  lindjs.  verllflii,  and  great  ph\'!«ical  weakness.  The 
teiMjieratiire  ri^cs  very  rajiiilly,  reachiiif;  1(1.")°  to  l(Mj°  F..  and  the 
pulse  is  eurrcspiindin>;ly  aeceleratcd.  Dpistasis  snuietimes  i«-enrs.  The 
apiH-lite  is  nsnally  lll^t,  thirst  ia  intense,  and  the  bowels  constipated. 
A  mild  catarrhal  jaundice  is  not  infref|urnt.  Nausea  and  vomiting 
(ire  proniiin'Oi  s_\'iuptonis  in  children.  Tcnilcnicss  with  pain  iti  the 
cpigHstrinui  i>i  frei|uent  and  a  nioilerafcly  enlarged  spleen  may  be 
palpated.  On  the  fil'ih  nr  si'xcnih  ila\  a  divided  ^rwfV  oenirs,  which, 
however,  is  sometimes  deferred  until  ihc  tenth  day.  The  temperaiure 
within  twelve  hours  falls  from  IDtl*  or  lOS'  R  to  or  below  normal, 
and  the  siibjeetivc  s\m|iliiiTis  rajiidly  disappear.  The  crisis  is  marked 
most  frct|uently  iiy  a  profuse  sweat,  sometimes  by  diarrhea,  epi-ilaxis. 
nietriirrhujjia,  ur  intestinal  liemurrhaKe.  Tlir  jiaticnl  now  enters  upon 
rapid  convalescence  without  fever.  On  the  seventh  day  from  the 
crisis,  however,  a  .sudden  relapse  oiriirs,  with  a  repetition  of  ihc  symp- 
Inms  of  the  first  attack.  The  tcrnpeniturc  may  be  liifther  and  the  febrile 
s\mptoms  m<)re  .se\erc,  bin  the  <bn'atiori  is  shnricr  only  tlu-fc  or  four 
days.  The  spirnehctes  which  apparently  disappeared  in  the  apyretic 
interval  arc  ajjain  found  in  abundance.  \  second  crisis,  with  its  asso- 
ciated symptoms,  now  occurs,  The  spirochete  again  disappears,  and  in 
the  majority  of  the  cases  there  is  no  further  bar  to  eninplete  recovery. 
.\  second,  third,  and  even  a  s)'\cntli  ri'lapsc  ma\  occur.  Organic  lesions 
do  not  aeeompany  or  follow  this  disease,  unless  they  have  iiceurred 
ns  complications;  but  even  in  ordinnry  cases  the  jiatieiit  is  left  weak, 
anemic,  ami  in  ])oor  condition. 
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Relap^ng  Fever  occitrs  at  nil  asu^.  but  is  most  common  in  adults. 
The  ilurntliiri  varies  mii^nliiig  tn  the  niimtier  of  paroxysms.  If  there 
b  only  one,  it  is  about  eighteen  ilays.  Altout  1  per  wnl,  of  the  ea.'ws 
terminate  in  death.  Under  the  name  "bilious  typhoid"  a  malignant 
form  of  relapsing  fever  has  hei-n  described.  It  is  ehnracterize<l  by 
intensitj'  of  the  sjinptoros  of  the  ordinary  form,  the  patient  passing 
into  the  typlmiii  slate  and  slowly  dying. 

ComplicationE. — The  most  frequent  eomplieation  is  lobar  pneumonia. 
Nephritis,  eardiacr  weakne-ts  resulting  in  thrumlmsis  and  embolism, 
suppurative  parotitis.  rui>ture  of  the  spleen,  profuse  epistuxts.  abortion 
in  pregnant  women,  and  neuritis,  altlioURh  uneommnn,  deserve  mention. 

Laboratory  Diafrnosia. — The  IjIoimI  eliauges  arc  those  of  a  sceoiidary 
anemia  with  nioderiile  neutrophilic  leukoeytosis.  The  spirochetes  can 
be  demonstrated  in  blood  smcure,  usually  most  readily  dnriiig  the  febrile 
periods.  The  ag(;lutination  reaction  ean  be  employed  at  times  sue- 
cessfuliy. 

Diagnosis. — The  diagnosis  is  based  upon  the  oeeurri'uee  of  an  epidemic, 
the  ehuraeteri>tic  iiri<l  typical  clinical  eoiu'se.  and  the  examination  of 
the  bloixl.  Uelapsing  fever  is  most  likely  to  Ik-  mistaken  for  lyi'hHS 
ferer,  whieh  oeeurs  under  similar  eouditions,  but  the  blood  examination 
will  disclose  the  true  nature  of  the  disease. 

Syphilis. — l^yphitis  is  a  chronic  infectious  disease  wliieh  may  be 
aetjuireii  or  congenital,  and  is  eausud  by  the  Spirocliaia  pallida. 

Acquired  Syphilis. — This  is  chararterizeil  (1)  by  the  initial  lesion,  or 
ehanere.  which  appears  usually  in  about  ihrw^  weeks  after  coutaKion, 
and  in  whieh  the  spirochete  can  be  ilemonstrated  by  dark  field  illumina- 
tion of  fresh  smears  or  in  stained  smears  from  the  discluirge;  i'2)  by  a 
period  of  latency  generally  lasting  six  weeks,  but  varying  from  one  to 
three  months;  {'A)  by  so-cralled  secondary  symptoms;  (4)  after  an 
interval  varying  3e\eral  months  to  twent>'  years,  by  so-called  tertiary 
pheuomcna,  which  manifest  themselves  in  some  eases  and  arc  absent 
in  others. 

Course. — The  course  of  ."lyphilis  in  dilferent  attacks  varies  widely 
from  a  mild  infection  in  whieh  the  eurlj'  symptoms  are  almost  unnoticed 
and  the  ennilition  apparently  remains  latent  until  later  years,  when  the 
nervous  system  may  be  attacked,  to  a  midiuuaiit  iiifirlion  in  which 
terrifically  severe  tertiary  lesions  follow  imineiliatdy  after  nr  take  place 
in  tlw;  secondary  manifestations  of  the  disease. 

The  initial  lesion  (the  chancre),  appearing  within  a  month  after 
imioinhitioii,  starts  us  a  small  papule  whlih  gia-s  on  to  ulceration  and 
the  surrounding  tissue  becomes  hard  and  indurated.  The  glnnds  of 
the  lymphaties  draining  the  region  «>f  the  chancre  bcetmie  enlarged  and 
hard.     There  are  no  eon.stitutional  syinplouis  as  a  rule. 

Secimdttri/  Si/mptonis. — In  an  ordinary  ciisc  of  aer|uircd  syphilis, 
in  about  six  weeks  after  the  ap|>earanie  of  the  chancre,  the  patient 
complains  of  languor,  weariness,  slight  fever,  pains  in  the  bones,  and 
impaired  digestion,  and  shows  u  leiideiicy  to  anemia.    .\ii  rnipUuri  now 
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appears,  coming  out  gm^iinlly  iliiniig  two  or  three  weeks  niicl  pmisttii^ 
for  itbuut  two  months.  It  is  most  nuirked  on  the  trunk  and  upper 
extremities,  especialiy  the  chest  ami  forehead  {corona  Veneris).  'ITic 
eruption  iiuiy  \w  rosi'ohir,  sciuuniotis,  vesi(-up» pillar,  papular,  pustular, 
bullous,  or  tuliercular.  The  color  has  been  aptly  cotni>areiJ  tfi  that  of 
raw  ham.  The  euiarnfuicnt  tA  tin-  inguinal,  epi trochlear,  and  post- 
cervical  glands,  which  preceiles  the  eruption,  persists.  Slutilnw  tdctrt 
with  a  sharjily  dcKned,  grayish  outline  »!)pear  on  both  tonsils.  Tbcj* 
arf  painless  and  do  not  spread.  I-lat.  grayish,  raisi-d,  and  macerateil 
macules  ami  pajmles  with  shtirply  clefiued  margiuit  tnay  ap|M'ur  upon 
the  pharynx,  hutvid  surfaces,  tongue,  angles  of  the  uiuuth,  pcius,  vulva, 
vagina,  and  arouml  the  anus  uihicoiis  patches).  Sometimes  the  hair 
hccouifs  very  thin  iimt  falls  out,  leaving  the  piitient  without  cychrows 
and  more  or  less  bald,  iTtt'tn  an<l  retmitU  arc  usually  later  symptoms. 
Other  symptoms  occasionally  occurring  lit  this  ?itage  are  periostitis, 
nsunlly  sliglit.  and  onychin.  The  most  common  of  the  syTDploriLs 
enumerated  :ire  the  eniplinn  ami  llic  tonsillar  ulceration. 

The  icTliriTii  Ifvimi/i  of  syphilis  are  the  lute  sypbilides  (see  Skin)  and 
giimvintii  of  the  .xkin.  stihculaucous  eoiuiecting  tissue,  muscles,  or 
iritcriiid  organs.  In  the  brain  and  spinal  ci.>rd  gumtuatoiis  tumors, 
gunmialons  meuiugitiv  giuuumlous  arteritis,  and  localized  sdero.'vis 
are  found.  In  syphilis  of  the  lung  we  may  find  guiiunata  scattered 
through  the  lung  or  a  fibroid  intenstirial  )incunioiiia  beginning  at  the 
root  of  the  lung.  Dilluse  syphilitic  liejiatilis  or  gurninula  uiay  be 
found  when  the  liver  is  afFecteil.  The  rectum  is  the  most  common 
scat  iif  syjihiiis  of  tlic  digestive  tract.  Myoranlitis  and  localized 
guuunaia  ami  cudiirteritis  occur  in  cardiac  syphilis,  while  In  vascular 
syi»hilis  olililcriitiiig  cufliirteritin  and  |lc^in^.e^iti^  ;ire  found.  Syphilitic 
orchitis  often  occurs,  ."^yplulis  of  a  particular  viseus  is  discussed  more 
fully  in  Till-  chapter  di-\iitcd  1o  disease  of  that  organ.  The  so-called 
para-  or  melasypliilitic  divDrdcf^  ajjpear  lor  leii  or  fifteen  years,  or 
longer,  after  thi'  iniliid  sore  ami  the  .^ulj?-i(leii<c  of  acute  symptotna; 
the  cliief  m«nife>ta lions  itre  tubes  and  paresis;  long  thought  to  be 
syphilitic  in  nature,  they  have  proved  to  he  so  since  the  introduction 
of  the  Wa.'^scrniaiiri  n.-iietiou, 

Hereditary  Syphilis.  At  birth  the  >\pliil!tic  infant  usually  exhibits 
no  evidciicf  of  it-  iolierileil  liiiril.  In  tin-  i-iiurse  of  from  one  to  twelve 
wi-eks  it  develops  "snuflUng"  in  breathing.  An  eruption  swm  flpi)ears, 
symmetrical  in  ili^tribution.  It  is  most  frequently  erythematous  or 
papular,  but  it  may  be  s(|uarnous,  vesicular,  iiustular,  or  bullous.  In 
hereditary  .sy]ihili>  the  cniiition  in  more  apt  to  be  moist  and  to  affect 
the  genitalia  and  lle.surcs  of  the  thighs  than  in  acf|uireil  syphilis;  it 
has,  however,  the  same  ham  color  as  is  seen  in  the  acquired  form. 
Coincident  wjlli  the  snuFlles  sin<\  the  eniplion  appear  slomalitis  and 
vlccTS  at  the  angles  of  the  mouth,  and  SLmietimes  condylorunla  arourMi 
the  auu^.  .Meantime  the  I'hild  has  begun  to  waste,  to  be  peevish,  to 
be  anemic,  and  gradually  to  assume  the  appearuiice  of  a  wizened. 
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(Iried-iip  f>l<l  man.  As  in  a«|uired  syphilis.  iritU,  although  iinronimon, 
and  iiiflaiiinintion  of  the  other  striicturrs  of  the  eye  niiiy  occur,  but 
iKjflcs  and  disease  nf  the  liver  arc  rare. 

The  iiifuiit  very  frequently  dies  during  this  period  from  p-xhaiistion 
nnd  inanition. 

If  the  child  survi\es  for  a  year  the  seoondarj-  .symptoms  usuall.v 
disitpiR-ar  and  the  disease  becomes  latent,  usually  until  the  time  of 
Itulierly,  when  the  terliar\  manifestation  of  the  disease  similar  to 
those  of  iie(|uired  syphilis  appear.  In  the  meantime  the  piitii-iit  uuiy 
appear  fairly  well,  hut  usually  his  development  is  retarded,  and  there 
is  n  tendency  to  iineuiin.  Nasophiir.\iij«'iil  eatiirrh,  flalleiiirin  of  the 
hridge  of  the  now.  premature  decay  of  the  upj^-r  ineisor  teeth,  and 
a  prolnlH-rant  foreheiut  are  freciueiil  sigmata  of  syphilis.  The  teeth 
may  he  normal  or  may  present  the  itialfoniiation  of  the  two  permanent 
upi)er  central  ineiwirs  known  as  "'llntehinson's  teeth,"  which  are  pcK- 
shape<l,  tapering  from  the  gum  downward  with  a  single  superliciul 
vertical  notch  in  the  eilge  of  the  totith. 

Further,  the  patient  may  develop  keratitis  ami  other  ocular  chuugcs, 
lahyrinthine  or  cerebral  deafness,  syphilitic  nodes  and  penoslitia  of 
the  long  lioTies,  imri  nleenitious  upon  tlie  legs. 

Laboratory  Oiagnosis. — The  hlood  shows  th<^  changes  of  a  secondary 
anemia.  Justus  has  shown  that  imniedi.atelv  after  the  first  admiu- 
istraiion  of  mercury  ther*'  is  a  rapid  fall  of  hemoglobin. 

The  Wiissermami  reaction  is  a  most  valmd>le  and  trustworthj'  aid 
in  the  diagnosis  of  obscure  syphilitic  lesions,     (See  page  :!'1S.) 

Hecently  Noguehi  ha.s  devised  «  >pci-ilte  arm  phyla  die  .>kiri  reaction, 
the  luetin  reaction,  which  dm-s  not  require  a  trained  lahoratory  tcih- 
nichian  to  perfonn  as  does  the  \Vap.sermanu  test.  It  i'ori>i>ls  esst-niiaiiy 
of  the  subdermal  injection  of  sterile  eirmlsion  of  Spirochieto'  piiUiAir, 
which  in  the  presence  of  syphilis  may  cause  one  of  the  following  reac- 
tions: (1)  |)apular,  in  which  a  hirgi-  raised  indurated  papule  appears 
in  from  twenty-four  to  forty-<'ight  hours;  Vl)  pustular  and  similar  to 
pa)iular  form  f<ir  first  three  or  four  days,  then  multiple  miliary  vesicles 
appear  which  undergo  central  softening  and  Iwcomc  purulent  in  twenty- 
four  hours;  (3)  torpid,  no  reaction  for  thrtr  or  four  days  and  llicn  the 
appearance  of  small  pustules.  The  reaction  is  positive  In  I'H)  per  cent, 
of  manifest  tertiary  syphilis  and  !H  per  cent,  nf  hitciit  and  '.)li  per  cent, 
of  hereditary  syphilis.  During  the  first  and  second  stages  the  reaction 
is  infrequent  and  when  present,  mild. 

Dla^osis. — The  diagnosis  of  hcrrilJUiri/  ni/ijkilU  is  based  upon  the 
Occurrence  of  snufHes  and  skin  eruptions,  aiid  the  existence  of  keratitis 
or  of  cicatrices,  especially  aliiiitt  the  angles  of  the  mouth.  A  hi.'itory 
of  repeated  miscarriages  is  suggestive  of  niaterna!  syphilis.  The 
fliagnosis  of  acquired  syphilix  is  based  upon  the  history  of  chancre, 
when  lliat  history  is  ohtainaiilc;  upon  the  existence  of  polymorphous 
erujttion.'i.  or  of  non-traumatic  ulcers  U|)on  ihe  legs  of  young  adults, 
or  of  sears  in  the  groins  or  over  the  lihiji,  or  of  notles,  or  of  ulojK-cia 


5:22 


SfECIAL  DtAGXOSIS 


associatfil  with  sore  throat  or  mucous  ^latches.  The  presence  of  ohscurf 
ilisea!>e  iif  till-  hniies.  KhtiitlM,  or  sjiinjil  ion]  should  l<-atl  tu  the  search 
fnr  a  pussil>lL-  sy|ihilitic  iufcctioii. 

The  Malarial  Fevers.— A  group  .if  infections  diseases  due  to  the 
iiivusioii  of  the  Muixl  by  miiiiiut  piirusite»  l)elonji:iuf;  to  the  Sponnunt 
(suhoriItT  Ileiiiosporifiia,  genus  Plusnnxliuni),  ami  elinicjilly  elmnieter- 
\7.Vi\  eitluT  In  tlie  jiroiliii'tiou  of  periwlieiii  pa^lx\^tll»  of  ehill^i,  inter- 
mittent fever,  ami  sweats  or  by  remittent  or  eontinuous  fever,  with 
irrejfuliir  eliJIls  uml  aweiit^. 

Malariul  fevers,  while  most  prevalent  in  tropical  and  »ubtropieul 
regions,  are  fnuitil  al^u  tliroiijjhout  tlie  temperate  zone,  espcciaHy 
in  autumn  iiiul  spring',  am)  are  niofit  enuiiiKiu  in  the  Inited  Siate:s  iii 
the  Southern  anil  Siiutlnvesteni  Stales,  (oniiitions  that  especially 
favor  their  tievelo]>nient  are  niarslies  anil  eolieelions  of  stHjniant  water 
which  acts  as  brceiiing  places  for  the  mosquito,  the  anopheles,  which 
transmits  the  ilisease  to  mini. 


i 
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Culi^x  ;iiiti  iitU'pUi^fo-     Aiiu}ill''lrs  la  rni'Uf(iii£i:Ll  hy  its  h;riilliuj  n'injfh  oiiA  tillinl  Ht.tLtudo« 


Intermittent  Fever.— Tins  is  a  Ivpe  uf  malarial  Fever  in  which  the 
temperature  reuuiJli^  normal  between  the  paroxvrims. 

The  paroxj'.sms,  Hue  to  the  .segmentation  of  the  pariLiites,  occur 
perimlieally  every  other  tlay  I'lertijin  type)  if  the  infeetioii  is  from  a 
sin^rlc  frr(in|)  of  I'IiuiiuihIIii  i-imx:  every  ilay  ((j<iuMc  tertain  or  quo- 
tiiliati  f  \  ]ir|  if  rroni  two  primps  of  tlic  I'Iri.imailiii  i-ir(i.r.  On  the  Other 
hand  if  the  i'hisimidia  muliiritr  cause  the  disease,  the  paroxysm  occurs 
every  tliird  day  (quartan  type),  unless  there  is  a  double  or  triple  group 
of  Plii.snuHliii  mrtliiritr.  Wliile  the  rule  is  for  the  paroxysm  to  occur 
periodically  at  llic  same  hour,  if  tlie  disease  is  growing  worse  the  second 
paroxysm  may  occur  an  hour  or  so  earlier  umticipationi.  or.  if  it  is 
growing  better,  an  hour  or  two  later  (posiponcnieutj.  The  double 
tertian  infections  tire  slightly  more  common  than  the  single  tertian, 
wliilc  tlic  (luartari  variety  is  rare. 
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Symploma. — A  nuilarial  paroxysm  is  rharncteriKed  by  (1)  (-hill,  (2) 
fever,  iind  (3)  sweating,  occurring  in  the  order  uuiiicd  uikI  in  iniinodiiite 
SUfcession. 

The  inciibntimt-periiHl  proliaWy  \'«rie,'<  wid<^l.\',  from  ii  ffw  dujs  U> 
months.  The  (jrcxironiu)  symptouis  consist  usually  of  malaiHc,  headache, 
and  constipation. 

Flo.  177 


Ititrrniiiirnt  Fever,     Trnipi-tniiirir  ovi'iy  six  liaurs.     Mortiititt  iiiiJ  I'vcniiie  i<.'iii|ii*rii(iini; 

liiKl«-3t  111;  (tIiIII. 


The  oTiitet  of  a  tjjiical  niuluriiil  ])arosysiTi  is  marked  liy  rhilly  sensations. 
.Soon  II  decided  chill  sets  in,  tlie  patient  shnkltiK  violently.  The  face  is 
pale  and  jiinched,  the  lips  liliie,  the  nose  pointeil;  a*  the  chill  U'coines 
worse  the  teeth  chaUer,  llie  whole  Inidy  U-vU  eolil  tinil  sluikes.  the  skin 
fcelinK  rough,  liry,  cold,  and  harsh.  The  finjrer  niiils  mid  toe  luiiU 
are  hhie,  the  skin  heiii):  wrinkled  upon  the  pidiniir  mid  plantar  surfaces. 

Nitnsea  ami  vomiting  are  not  unt'onnnnn.  The  sjilcen  is  percepliNy 
cnlarRcd,  and  frequently  ai.so  the  liver. 

.^Ithou^h  the  surface  Icnipcniture  is  depressed,  the  internal  kni- 
liertititrc  is  rising,  and  may  he  two  or  three  degrees  above  nurninl. 
I(y  degrees  the  severity  nf  the  chill  ahalcs.  .\s  rciiction  setn  in  the  .sur- 
face hi ooii vessels  dilate  anil  the  .skin  becomes  tlnsheil.  The  tcnipcnilurc 
continues  to  rise,  often  rcin/hing  I0;i°  to  10ii°,  jmlse  and  res|nralioii 
increa.sing  corresimndingly  in  frequency.  The  patient  comijluins  of  a 
thnilibing,  dizzy  heiidnehe,  and  vomiting  may  reenr.    The  temperature 
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now  bepns  to  fall,  and  the  sweating  stage  STirceeilfi.  'Hie  p<'n<piration 
Iwc-oiiR's  more  umJ  niuiv  profuse,  until  tht-  whole  body  is  drenche*!  with 
it.  All  tho  suhJL'ctive  symptoms  vanish  with  womlerfiil  rii]ki<lity,  h\v\ 
thv  |mtii-iit,  with  ttit;  exception  of  (-xlinustiou,  sih.-ius  to  be  restored 
to  complete  health.  The  hot  stage  lasts  from  one  to  two  hours,  iJir 
cold  Ullage  frmii  tliree  to  eight  Lours,  and  the  sweating  stHgf  from  two 
to  six  hours.     During  the  entire  paroxysm  the  mind  remains  eleiir. 

In  the  interval  heiween  jiarrixysms  the  patiein  is  free  from  fcvei, 
but  is  weak,  and  has  impaired  ap])ctite  and  ronstipation. 

The  chief  nhjecthe  si/mptom,  apart  from  the  phenomena  of  ehilJ,  fi-ver, 
and  sweat,  already  descnlied,  is  the  occurrence  of  phisiuodia  in  the 
hiood  and  the  enlarget!  spleen. 

Remittent  Malarial  Fever  Estivo-autumnal  Typo. — A  type  of  malarial 
fever  due  to  the  I'hismodln  jtUcijiantm  ami  ihiiractcrizcd  by  a  remi»> 
sion  insleail  of  an  intermission  in  the  folirile  pnro\y,sms.  It  is  nirc  io 
temperate  climates,  and  is  attended  with  large  mortality. 

Si/inpt'iiiis.-  The  ori.iH  is  more  al>nipt  than  in  intermittent  fever. 
Prodrumata  are  not  so  connnon.  but  when  they  occur  they  are  of  the 
same  iharacter.  The  chill  is  not  usually  so  violent,  nor  the  coltJ  stage 
so  long  as  in  intermittent  fever;  oti  thi'  other  hand,  nansea  and  vomiting 
are  c'lnnnon.  and  in  some  cases  there  are  bilious  vomiting  and  diarrhea, 
tendernet;^  over  the  sloiiiacli  and  spleen,  and  sometimes  juuudiov. 
The  temiK'ratnrc  rises  rapidly  from  W-i"  to  lOlj"  1".,  and  remains  high 
for  a  luiiyer  time  than  in  interiTiittcnt  fever,  the  hot  stage  lasting  in 
severe  eases  from  six  to  eighteen  or  twenty  hours.  During  this  stage 
the  i«itient  sulfi-rs  from  lu'adiii'he,  pidii-;  in  the  hai'k  and  lindis,  gre-nt 
thirst,  and  gastric  irriiability.  A  remission  now  succeeds.  The  tem- 
pi-raturi'  fall.N  t"'o  or  three  ile^rees,  but  not  to  normid;  free  sweating 
occurs,  the  nausea  and  vomiting  cease,  and  the  patient  becomes  much 
niore  com  fort  able.  Iti  the  course  of  sonic  hours  the  temperature  again 
rises,  often  to  a  higher  jioint  than  before,  but  frequently  without 
anteceilent  chill.  Daily  paroxysms  n.snidl.\  occur,  those  on  alternate 
days  bcitig  severe.  Tlie  teiii|>eraliire  often  reaches  its  highest  point 
at  the  third  paroxysm.  The  di.sease  genenUly  runs  its  course  in  from 
nine  to  twelve  day.-;,  but  it  may  last  much  longer.  The  t^iie  of  fever 
may  change  to  intermittent,  which  is  a  favorable  sign,  or  become  oon- 
ti[Uied  am!  rigiiin  remittent,  or  remain  remittent  throughout;  finally, 
the  fever  may  subsiile  gradually,  or  less  commonly,  by  crisis. 

Pernicious  Malarial  Fever,- Any  of  the  malarial  phisraodia  may 
cause  pernii'iuus  symptoms,  but  estivo-autuiinuil  fnrni  is  the  causative 
organism  iii  the  great  miijorlty  of  eases.  Numerous  clinical  manifes- 
tations of  pernicious  nuilaria  are  r<*i'ngrjii!ed,  of  which,  however,  (1) 
the  algid,  (2)  the  comatose,  (.'[)  and  the  gastro-enteric  forms  are  the 
most  common.  The  pernicious  .sym|itoma  may  develop  after  repeated 
paroxjiims,  or  the  first  seizure  may  be  fatal. 

1.  The  af'ji4  Junii.  occurs  more  frequently  than  any  other  in  tlua 
country.    The  patient  is  extremely  weak,  the  entire  body  is  cold,  with 
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pinched  features,  blue  lips,  and  faint  voice.  Respiration  is  shallow; 
tJie  pulse  rather  slow,  feeble,  and  irregular.  There  may  be  copious 
perspiration,  but  the  internal  tem|>eraturp  is  very  liiRh.  Deep  stupor 
may  be  present.  I'nless  speedy  relief  can  be  alTorded  the  attack  ends 
fatally. 

2.  In  the  comatosf  form  the  patient  is  eoinplettly  uueonscious,  the 
skin  hot  and  of  a  muddy,  semijaundi<-ed  hue,  Unth  pulse  and  tempera- 
ture are  increased.  In  other  eases  nmui  is  preittliil  by  wiki  delirium 
re.sembting  acute  meningitis. 

;t.  Tile  gnulrii-cTilirir  Juriii  has  fihr  its  pmndnent  5ym]itonis  nauscjt, 
vomiting,  diarrhea,  intense  thirst,  extreme  rcHtlessness,  a  frequent, 
feeble  pulse,  ami  urgent  dyspnea.  The  patient  is  eolil  iiuti  partly 
eollapsed.    Ueaeti^ui  may  or  may  not  occur. 

Sequelae.- -Neuritis,  paralyses,  psychic  di.sturlmncci.  nephritis,  iiml 
rupture  of  the  s]»lceii  oieur  at  times.  A  pustmularial  secondary  anemia 
is  11  fre(|UCTil  sequela-. 

Malarial  Cachexia  i>ccurs  espfi'irtlly  in  those  who  luive  had  repeated 
all;icks  (if  miliaria.  The  patient  suffers  from  ilyspepsia  and  constiiiation, 
with  occasional  iiiiiuus  iitlacks;  the  faiv  is  of  a  pale  lemon-yellow  color, 
and  may  be  .sli(;htly  jaundiced:  there  is  nuirkcd  aiiemiu,  together  with 
great  enlargement  of  the  spleen  (ague  cake)  and  some  eularccrnent 
of  the  liver.  The  patient  Is  weak  ami  languid,  and  sometinu-s  has 
eonsidenible  mciitiil  di|)ressicin.  Ilemorrhiigcs  arc  connuoii  and  fever 
vjiriiilile. 

Laboratory  Diagnosis.- -.A  piisiti\'e  diagnosis  of  inaluria  ciin  only 
be  miide  hy  findiiiK  the  parasites  in  the  blond  so  that  the  hlnod  cxamhui- 
tion  ill  suspected  cases  is  absolutely  essential.  iSi"e  page  ;i(ii.i.|  There 
is  an  anemia  of  hemoglobin  and  r«-d  bloud  cells,  most  prtuiounccil  jn 
eases  of  long  standing.  .\  leukupinia  Is  |ircscnt  with  a  rdalivi-  increase 
of  large  monomiclenr  cells,  I'lgineiH.  is  fre(|neiitly  found  in  ihc  white 
cells.  Alhiiminnria  is  present  in  from  U\  to  (1(1  |kt  cent,  of  the  cases. 
Ilcmogloliinuria  is  rei'iigni/ed  by  siime  as  a  spccifii'  disease,  by  olhers 
as  a  ((implication  of  malaria. 

Diagnosis.— The  essential  jHiints  in  the  diagnosis  of  inti-rmitlent 
fever  are  the  periodical  reenrrenci-  of  paroxy-vms  of  chill,  fever,  and 
sweating,  assnciateil  with  the  presence  in  the  blood  of  pigment  and 
parasites,  and  with  enlargeUK'ut  <d  the  spleen.  The  so-called  thera- 
peutic diagnosis  may  he  nuide — an  intermittent  fever  which  docs  not 
yield  to  jiroper  doses  ()f  quiniMe  in  I  hree  dii\  s  is  nd  malarial.  A  tyiueai 
malarial  intermittent  fever  is  not  Hkeh  to  be  mistaken  for  anything 
else,  (tjee  Fever,  pages  21-  to  220.)  !i  needs,  however,  to  he  ilistin- 
guished  from  nfher  mkriuilh-nf  frerm.  Such  fevers  occur  in  tiibercn- 
losis,  in  the  puerjieral  state,  in  empyema,  subphrenic  abscess,  abscess 
of  the  liver,  or,  indeed,  in  any  form  uf  suppuration.  Here,  also,  there 
are  recurring  chills,  with  fever  and  sweating,  but  the  attarks  are  ia)t 
regularly  perio<lieal  and  intermittent;  sometimes  the  fever  is  inler- 
mitteiit  and  sometimes  remittent :  the  chills  reenr  at  irregidar  interval? 
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and  are  not  so  violent  ti*  in  t  lie  iiialnrini  attuck.  The  rs^ntial  differenice, 
howevtT,  lifs  in  tlip  fiict  that  a  local  cause  can  iw  foijiid  to  explain  the 
fever. 

The  interiiiittfiit  fever  of  hepatic  origin  is  not  regularly  intermittciil, 
is  not  rontrojled  by  quinine,  and  jaiindii-e  nmy  W  i)re«;nt. 

L'rethTal  fern,  umy  he  ini^staken  for  inalarial  fever;  but  the  parox^'sni 
is  usually  single,  and  the  history  of  the  operation  and  tliv  nbsenre  of 
plasnuidiii  from  the  liloud  elear  ii|)  tlie  dianrnosis. 

Typhoid  fcvvr  is  distin^nuMhed  from  remittent  malarial  fever  by  its 
gradual  onset,  the  nlisence  of  <tiill«  iukI  vomiting,  us  a  rule;  and,  on 
the  other  hand,  the  presence  of  epistaxis,  delirium,  rose-eolonxl  spots, 
tj'nipimile.s  and  iliarrhea,  with  jwle  yellow,  watery  stimls.     The  tem- 
perature in  typhind  is  more  eontinimusly  high,  the  daily  osetllulious 
being  of  shorter  range.    \  history  of  exposure  to  malarial  infection  and 
of  previous  attacks  ean  often  be  obtained.     The  results  of  the  hlrxMl 
examinatiiin  (Widiil  test)  and  the  l)aeteriologieal  studies  wonUl  settle 
the  diagnosi-'  in  donlitful  cases.    It  must  be  reniendjcred  that  a  mixed 
infection  occurs  sorneliincs,  in  ciiiisc(|ncncc  of   which  the  plasmixlium 
of  niid'iria  niii\'  be  fourjd  either  at  the  !)egiiniing  or  in  the  decline  of 
the  typhoid  infcclion. 

Amebic  Dysentery.  — .\n  infectious*  disease,  eanswl  by  the  E7Uama?ba 
ili/^cntrrin-  \Knlimiirha  hixluljfh'ca).  running  an  irregular  cour.se  an<l 
ehanirleri/ed  by  attacks  of  diarrhea  and  the  linding  of  the  umebas  in 
the  stools. 

Symptoms.  -The  onset  may  be  abrupt  or  gradual,  with  symptoms 
of  intestinal  eatarrh.  In  most  of  the  eases  a  frequent  and  painless 
diarrhea  fi'llnws  a  period  <if  slight  ill-health.  The  diarrhea  alternates 
with  sliiirt  pcrimls  of  I'onslipaliiiii:  the  slimls  nre  watery  and  contain 
mUi'Us,  but  no  blooil.  Occasionally  the  onset  is  sudden  and  the  syiup- 
toins  much  more  prononneed.  The  conr.se  of  the  disease  is  irregular. 
There  may  he  ititermivsions  and  exacerbations  of  the  diarrhea  without 
obvious  ciiuse.  .\Tiiehic  riyscnicry  may  rapidly  jiass  from  n  mild  to  a 
severe  course,  or  breome  elironie.  One  form  is  the  gangrenous,  whirh 
may  he  un.susi)cetcd  until  autuspy  shows  it  to  have  been  present.  True 
relapses  are  eonmion,  and  the  tendency  lo  eiironicity  is  great. 

The  mililrr  caM's  are  atfeiiiled  by  weakness,  emaciation,  and  pallor; 
the  exi>re*siori  is  dull;  the  skin  is  <lr\  an<l  sallow;  the  tongue  pale, 
flabby,  niiii;.t.  and  slightly  furred;  the  ahilomen  Is  norniid  or  retracted; 
the  teTiiperalure  does  not  rise  above  IW°  I"'.,  and  (lie  pulse-ratc  ranges 
from  70  to  90  per  mimite. 

In  the  anirr  f'tnii  the  face  is  drawn  and  the  expression  anxious;  the 
mind  is  dear;  anorexia,  intense  thirst,  and  sleeplessness  are  present. 
The  alidomen  is  greatly  retracted,  and  there  may  be  free  sweating. 
The  temperature  iv  tiormal  or  subnormal,  the  j)ulse  small  and  rapid. 
Progressive  anemia  and  loss  of  flesh  are  prominent  and  dominate  the 
intestinal  svini»Ioms.  The  skin  is  dr\  and  har--.b,  and  of  a  dull,  greenish- 
yellow  colur  if  the  cases  are  protracted. 
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Diarrhea.— T}tis  may  be  the  only  feature  of  the  diseaae.  It  iH  ohfirae- 
tcrized  by  great  variation  Jii  cliaracter  and  frtHiiu-iicy  in  all  (tnidcs  and 
dnring  different  periods  of  the  disease.  Intermissions  and  exaeerbations 
may  lx>  observed  at  any  time.  The  liitler  begin  siidtienly,  and  snljside 
in  the  same  manner.  They  last  from  two  to  ten  days.  The  intermis- 
sions eontiniie  from  one  day  to  three  weeks,  dnring  which  the  feces 
are  soft. 

In  tlie  gangrenous  form  the  stools  nnmber  thirty  or  forty  in  the 
twenty-fonr  hours  at  first,  then  deerease,  si)  that  toward  thr  end  of 
fatal  cases  tJiey  are  reduced  to  throe  or  four. 

In  the  more  mo<ierute  types  if  the  attaek  is  abrupt,  the  stools  at 
the  outset  are  copious,  bloo<]y,  and  contain  the  amehas;  if  gradual,  the 
stools  are  fecal,  liquid,  containing  mucus  and  streaks  of  IiIoihI,  and 
many  gelatinous  grayisli  masses.  Stools  of  this  <'haraeter  number 
from  four  to  ten  in  twenty-four  hours,  and  may  eonliune  thn.s  for 
weeks.  In  chronic  d\senterj'  there  is  not  so  much  mucus  or  blood, 
except  in  e.vaeer  bat  ions.  The  stools  are  of  the  eonsistenee  of  thin 
gruel  and  have  an  earthy  or  dull  yellow  color.  Mucu^  is  jicrsistently 
pre.sent,  however,  in  the  intermissions,  when  the  stools  are  soft  and 
fecal. 

Colieky,  abdominal  pain  is  constant;  it  oceiirs  in  the  early  staRea 
of  both  forms  and  in  acute  exaeerhiilioTis.  As  Ihc  inovcnieiits  diminish, 
the  jjain  ilecreases.  In  ehronic  cases  the  colic  is  complained  of  during 
the  exacerbations;  during  the  intiT\als  there  is  ii  dull,  iiehiiig  or  liurning 
pain  in  the  upper  quadrants.  Wiwleratc  tcuilerness  on  pressure  is 
present  in  most  eases  along  some  ]»art  of  the  course  of  The  hirge  howel. 

In  amebic  dysentery,  frrrr  is  not  a  proTiiiuent  feature,  although 
there  is  usually  a  moilerate  rise  in  ten!|>erature. 

Chronic  dysentery  is  afcl.)rile.  In  cxacerluitions  of  diarrhea  slight 
fever  may  occur.    Complications  fausc  a  higher  temiierature. 

Complications. — The  comiilicntions  of  amebic  liyscntery  are  (I) 
hepatic  abscess  (7.  r.).  which  may  develop  at  any  period  of  the  disease; 
(2)  hepatopulmoiiary  ahsce.ss  ls<'e  .\hsccss  of  the  Lungs),  occurring 
secondary  to  the  liver  abscess;  (3)  general  peritonitis  from  perforation, 
an  uncommon  complication  of  amebic  dys<-nter\ ,  but  taking  place 
oeeasionally  in  the  gangrenous  form:  (4)  local  peritonitis  without 
perforation,  a  rather  common  complication:  (.51  hemorrhage  from  the 
bowel,  which  may  be  sufficiently  iirofuse  to  eau^sc  death. 

Laboratory  Diagnosis,-  The  characteristic  findings  are  secondary 
anemia  (pronounced  in  ehronic  dy.-j-ntery).  jiolymiclear  neutrophilic 
leukocytosis,  and  aniebas  in  tht-  stools  (see  I'Vees.  Parasites).  The 
amehas  may  also  be  found  in  the  fluid  from  exploratorv  paracentesis  of 
the  liver  or  in  the  sputum  if  complicating  abscesses  occur. 

The  urine  is  concentrated  if  the  diarrhea  is  .levere,  and  frequently 
contains  alhumin  and  eaists. 

Diagnosis. ^ — An  absolute  diagnosis  is  achieved  by  finding  the  amehas  in 
the  stools.    In  liny  case  of  diarrhea  ucconipuiiied  by  tormina  and  tcues- 
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mu3  and  the  passage  of  bloody  stools  the  ktter  should  be  thorougfaly 
searched  for  iiniebas. 

TiypanosomUsis  {Stfepinr;  RMtifta). — A  chrmiip  (Iis«>«st'.  cJiu<rd 
by  l)ir  Triiiiiiiitinoitui  gttvrliirvite,  the  iiilpriru-iliiitc  host  of  which  is  the 
tsetse  fly,  cliaractcrizfd  by  two  staples,  with  a  long  iH^riod  of  latency' 
between  the  two.  Tlie  disense  U  pn-valeiit  upon  the  west  coast  of 
Africa  niid  only  occasionally  futiiid  elsi'wlicre. 

SymplomB.— First  ^!IaK(^ — Tri/pntimomum^t.—'Dm  staKe  is  chanic- 
lcriKi-(l  by  giriiTiii  ciihir^ciNfiit  of  the  lyiiiplmtif  ^'hiiid^  The  tr>-pai>o- 
Hoiiips  ina.\'  l>e  dcinonst rated  in  the  bliKjd  and  lymjth  glands. 

Secomi  St«j;c. —  Sliriiitig  Sichnciui. — Aftrr  it  i)eri<»d  of  latency  ex- 
tending over  months  or  years  there  develops  mental  hebetude,  bead- 
ache,  weftknesi*,  intcrniitlerit  fevi-r,  tremor  of  the  hands  and  thick 
speech.  The  letliJirfiy  slowly  increases  and  after  many  weeks  the 
pntiitit  is  iniable  tn  walk  or  speak,  lie  lie-s  in  an  absolutely  comatose 
cnnditiun,  eumciiiled  itn<i  without  control  of  tlie  ve^iical  or  rectal 
sphincters,  to  ilie  eventually  in  a  state  of  coma. 

Laboratory  Diagnosis,  An  iilisnhite  ditit^nosis  is  made  by  the  diseoverj' 
111'  tr\piinnMiTiir^  ill  ilie  Hnid  n-inii\eii  from  a  lymph  gland  with  a 
iivpoiliTinic-  neeille  iuul  >-vrinj;e,  in  the  blond,  or  in  the  cerebrospinal 
tliiiil.    A  tvmpliiicMic  li'iikiieyto.sis  is  present. 

Leishmaniasis.  KalaAzai  iDiim-tltiin  Fnrr.  'f'riipical  Splaiomeffaljf), 
— ,\  ehronie,  nsuall_\  l';itiil  Kastern  disease,  dne  to  the  Leishmania  dono- 
mrii  pani^iti-.  cliiinicirri/ed  by  irrennhir  IVvcr,  erdargenient  of  the 
spleen  ;iii<l  aiu-iiiiii. 

Symptoms,  'riie  onset  is  extremely  .slow.  The  gradual  enlargement 
of  llie  --pleen  i^  first  noticed,  bill  fiiiiiUy  It  reaches  an  immense  siw,  and 
irrcfjiilar  fever  of  ;ill  lypi's  (le\ei<ip,  iissiieiiited  with  aubentancotis 
lieninrrbii;;es,  or  lii'mnrHLii«:e--  from  niticons  nienibrane,  and  with 
ehlorotie  anemia,  severe  iutesiinul  .■iynijrtoin.s.  transitory  edenm,  and 
dyspTiea.  .'"Vcnndiiry  infcetioTi  of  idl  kind  arc  coriuTion.  The  mortality 
is  extremely  hinh. 

Laboratory  Diagnosis.  -  Tlie  ])ariisires,  pnibjibiy  a  -itaRe  in  the  develop- 
mcTH  of  a  rr\  painwimc.  !■>  fonnd  liy  splenic  pMnctnre.  With  the  anemiu 
there  i^  a  lenkopeiiix  with  ;i  ri'hitive  increase  in  the  mononucJear 
Icllkoi'V  ^^■^. 

Other  Forma.-  lufimlilr  kaUi  itzar  is  die  infantile  splenic  anemia  seen 
ill  llic  roiiiHries  lionli-rlng  on  tlie  MeiHtcrraiiciiii. 

Trujiinil  riirr  \l>t!lii  liiiU.  SUf  .SWc,  rh\}  i>  a  ehronie  granuloma 
occiiiTiuj;  iti  I'crliiiii  ^iiililriipicjil  iinil  tropical  coiliilrics,  ehiiraeterized 
by  formation  of  iiuiliiles  in  the  exposed  parts  of  the  botiy  which  may  or 
may  not  form  indolent  ulcerations.  Both  of  these  two  conditions 
are  ctiii.-ed  liy  protozoa  of  the  I.ri.^/ininiiii)  thmornni  type,  but  dilTering 
snnii'what  from  Tliem  in  niltiinil  and  inorjihoiogieal  cliar.ieteristies. 

Disease  Due  to  Infusoria.  —The  most  importiint  infection  is  that 
of  the  Hiiliintiitiiiiii  riili,  \\  bicli  has  been  shown  to  be  a  cause  of  u  clirouic 
form  of  d.\  sciilcry  in  the  l'liilip]>incs. 
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II.  DISEASES  DUE  TO  METAZOA 

A.  Diseases  Due  to  Flukes.-  Distomiasis. — Thp  fiiikc  infrstions  may 
Ik-  due  to  any  one  of  a  niiiTilipr  of  piirasitic  trcrnaUKlt^  (see  piige  435), 
Tlie  organs  usually  invaded  are  the  lungs,  Hvcr,  intestines,  and  blood. 

1.  Pulmonarr  Distomiasis  (Paragimimim  weiilemuini).  —  Hemopty.ti.s 
and  e(}iij;li  are  the  twn  eliaract eristic  symptoms.  The  sputum  is 
yellijw"  to  ni.sty  liruwn,  cine  to  tlie  myri;iils  of  liiiy  eggs  whieh  are 
frequently  mixed  with  blood.  If  the  eggs  enter  the  brain.  Jaeksoniun 
epilepsy  will  develop. 

2.  Hepatic  Distomiasis  (Fosciula  hepatica,  Dicrocaiium  lamrohtiim, 
Oiiisthiirrhix  jii;if;i.*f,<).-  Irregular  and  at  times  bloody  diarrhea,  enlarged 
and  painfid  liver,  irregular  jaundiei-  and  iiseite.s  arc  the  common  elinica! 
manifestations.  The  diagnosis  is  based  upon  the  tllscovery  of  the 
parnsitic  eggs  in  the  feces. 

3.  btestinal  Distomiasis  (Fasnnto}mti  hunhi).  —  This  clinical  mani- 
fe!*tatii>n  of  ilistorniito^is  is  fxirt-dingly  raw. 

4.  Tenal  Distomiasis.  —  Bllhartlasls  iSrhiMimoma  hn-matobium) . — The 
infection  i.-i  essi-ntially  eliroiiic,  deiLtli  usually  resulting  from  some  inter- 
current disease.  There  are  two  elluical  manifestations  of  the  disease, 
according  as  the  ova  are  depositcfl  chiefly  in  the  lower  genitrt-uriiiary 
tract  or  the  rectum.  The  Hrst  form  is  clmracterized  by  hematuria 
(the  blood  appearing  at  the  enil  of  mietnrilion),  frequency  of  urination, 
lumbar  and  suprapubic  pain,  often  going  on  to  a  severe  vesical  catarrh, 
urethral  .stricture,  anil  later  fcirmnliori  of  urinary  fistulie.  The  second 
form  is  manifested  by  bloorl,  mucous  stools,  diarrhea,  tenesmus,  and 
later,  prolapse  of  the  rectum. 

In  advanced  or  severe  rases  the  patient  becomes  anemic,  debilitateil, 
and  liable  to  some  intcreiirrcul  infection. 

Laboratory  Diagnosis.  The  spiiied  ova  arc  found  in  the  urine  or 
feces  of  the  sutiercr.  \t  times  in  chronic  cases  it  may  be  cither  necessary 
to  scratch  the  bliidder  surfaiv  with  a  sound  or  break  up  one  of  the 
small,  soft  rectal  growths  in  order  to  demonstrate  the  ova. 

B.  Diseases  Due  to  Cestodes.— The  habitat  of  Uipcworms  is  in  the 
intestines,  although  occasionally  the  larvic  infest  various  organs  of  the 
body. 

1.  Intestinal  Cestodia.  —  The  T(rnia  snHiun,  Tirnia  mgiimUt,  and 
I)ibothri<iceiihiiUiii  liifiis  are  the  tapeworms  found  m()st  commonly 
inhabiting  the  intestitud  tract  of  liumans;  less  freipiently  the  llynn-no- 
trp.tis  nana  and  iliiiiiiiiitii  and  the  Ttriiiti  nirtimrriim  (sec  page  434). 

Symitoms. — T\\v  symptoms  persist  as  long  as  the  parasite  remains 
in  the  intestines.    They  are  both  local  and  general. 

fjiral  HymiiUmx. — ,\bdominal  distention,  vaiKue  pains,  diarrhea,  and 
itching  about  the  anus  may  be  local  complaints. 

(jriieral  Sj/ni pltiniji. — Fetiil  breath  and  ravenous  appetite  are  com- 
mon. A  severe  anemia  frequently  develops,  particularly  with  diboth- 
34 
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riocephalus  infectiona.  Nervous  symptoms  of  mental  depression, 
hypochondria,  fonvnilsiiuis,  and  veitiiciiious  uttncks  imlint-tly  dc\-elop 
»t  times. 

Laboratory  Diagnosis.— The  discoverj'  of  the  ova  or  segments  of 
the  parasites  in  the  stools  renders  the  diagnosis  poativc. 

2.  Visceral  Cestodia.— .\lthoiigh  infestion  by  the  lan-ae  of  the  Ttenia 
saginnta  and  the  Ct/sticrrcus  cftliilofet  is  extremely  rare,  they  may  enter 
by  way  i>(  the  stuniach  any  organ  of  the  Iiody.  More  frequently, 
however,  they  api>ear  in  the  suheutjmeous  tissues  us  ovoid,  whitish 
nodules.  .\  positi\'e  diagnosis  is  only  obtained  by  niierosropie  examina- 
tion of  nodules  excised  fr()m  tlie  skiu  or  muscles;  rarely,  when  iiifestion 
of  the  c>e  exists,  llioj-  are  diagnosli rated  by  the  ophthalmoscope. 

The  Inr\ie  of  tlie  Ta-nht  rchinwocnis,  echrvococci,  loilge  most  fr^ 
quently  in  the  liver  or  other  abdominal  viscera  or  the  lungs,  usually 
affecting  but  one  organ.  Here  the  egg»  multiply  to  form  large  collections 
of  liladder  worms,  with  development  of  a  hydatid  eyst.  (See  Hydatid 
Diseiif^e  of  the  I.niigs.  page  (102,  luid  lljdutid  Disease  of  the  Liver, 
page  "(IS.  I 

(.'.  Diseases  Due  to  Nematodes. — Tlic  most  imi>ortant  round-worm 
Infestions  are  intestiiial.  muscular,  and  subcutaneous.  (.See  i>a);es  43C 
to  437.) 

1.  Aflcariasis.  —  The  Asraris  liimbrimidrfi  is  frequently  present  !□ 
llir  inlestines  itf  \oniij:  <-hildreri  iiml  ciiiise*  iin  svinploms  as  ii  rule, 
except  soim-  mild  irregular  ga^tro-inte^tinal  manifestations.  The  severe 
symptoms  tluit  they  ma\'  can.te  are  the  result  of  the  migration  of 
the  Wfirms  froTii  ihc  interline-;  int"  the  bile  or  pancreatic  ducts,  and 
into  the  >l<>ni;i<!i,  when  tIha  may  jiiiss  intu  the  iraihea,  bronchi,  or 
into  the  n(i5<iphiir\  rix.  They  liavi-  licen  known  to  get  into  the  bladder 
and  tij  be  pii—.cil  ihirin;;  micturitinii. 

2.  Oxyuriasis.-  The  Oximrl^  irnii  Irulari-i  (seitt-worm)  inhabits  the 
Kiwer  iiUc^tincs  in  lart;e  nnnibers  mid  from  there  wanders  out  into 
the  riil:ifu-t)ii^  folds  in  the  regicm  "f  the  juin-j,  ciiusing  terrific  itching 
and  extreme  discomfort.  Commonly  affecting  children,  it  is  a  frequent 
cause  i>f  n■^tK■sMless,  di^tn^hed  sli'ep,  aix]  iun)rc.\ia. 

'A,  Trichocephaliasis.— The  Trirhoi:epbnhiK  dixfinr  {T.inchhiria)  occurs 
in  lar^'e  numbers  in  tIic  hir^e  iTlte.^rille  nf  llir  aO'eeHil  perMHi,  usually 
in  eonjunetinn  with  nlhcr  iTitestinal  parasite.^.  They  rarely  eau.se 
■sy  nipt  I  mis. 

4.  Tricbiniasis.  Invasion  by  the  TrichiiiiUa  .ti'iralU  is  characterized 
by  fe\cr;  gastric  and  intestinal  irrilalion,  followeil  1>\'  pain  and  stiffness 
in  the  voluntary  muscles:  edema  of  tlie  eyelids,  face,  and  fwl;  by 
profuse  sweating,  find  by  death  or  tardy  eonvalej^eence.  'llie  larvw 
enter  the  body  through  ingestion  of  improperly  cnoked  or  raw.  Infested 
pork.  In  the  intestinal  canal  the  embryos  develop  into  worms,  fertiliza- 
tion occurs  here,  and  the  resulting  embryos  j)iertr  the  intestinal  wi 
and  arc  carried  by  the  blood  or  lymph  to  the  muscles,  where  they  becoi 
encysted. 


DISEASES  DVB  TO  ANIMAL  PAKASITBS  531 

Symp/oms,— Swallowing  of  triohinous  flesh  does  not  nefcasarily 
prfxIiK*  symptoms.  \Mien  s\m|ilomis  result,  the  severity  deiiends 
upon  the  number  of  trichinie  that  hecome  Uberaled.  The  symptoms 
are  slet-plessm-ss,  lassilude,  anorexia,  nausea,  vomiting,  tenderness 
over  the  ahtlomen.  colic  and  diarrhea.  Headache  is  a  constant  and 
murkeil  symptom  of  invasion,  Towsin!  the  end  of  a  week  some  of 
the  volimtary  muscles  hecome  stifT.  painful,  and  contracted,  and  feel 
hard  ami  smillen.  Depeniiing  upon  the  muscles  involved,  there  are 
interferences  with  the  eye  movements,  contractions  of  the  jaw  muscles, 
difliculty  in  breathing  or  in  swallowing,  etc.  The  calves  of  the  legs 
are  especially  invoIvc<l.  Recurrent  edema  over  the  affei'tcil  muscles, 
eyelids,  and  face  is  very  common  and  rhararteristir.  The  fever  is 
usually  moderate,  hut  it  may  he  high,  and  cither  of  the  reinitteut  or 
intermittent   type. 

Profuse  sweating  and  itching  are  er)mmon.  The  later  stiigi's  in  fiitjd 
cases  arc  marked  hy  insomnia,  delirium,  stupor,  and  coma. 

The  dvTittkm  vjiries  from  a  few  duvs  to  four  or  live  weeks,  or  even 
longer.  Mu.scular  pains  may  persist  for  months  after  recovery.  Death 
resulbi  from  exhanslion,  or  from  some  complication,  a.s  pneumonia, 
or  ulceration  of  the  large  intestine. 

I^ibi/riil'ini  Oliiipinxis.  \  most  marked  absolute  eosinophilia  develops 
in  tridiinosin  as  well  as  an  increase  in  the  total  nunihcr  of  leukocytes. 
]n  doubtful  cases  excision  of  it  siriali  picci-  of  an  idlVcIcd  muscle,  iu 
which  the  trichinclla  embryo-s  can  readily  he  demonstrated,  is  a  aimpic 
procedure.    The  trichiai-lUe  are  occ-asionally  found  in  the  blood. 

Diagnosis. — The  diagnosis  is  based  upon  the  history,  the  peculiar 
muxrular  palv-t  and  iwrllivti.^,  ihe  locjili/alion  of  llie  cdcmii,  and  the 
lcul.-ncii(n.ii»  and  i:o.iiiwph'dia.  Tlie  nnisclcs  are  swollen  and  hiird, 
painful  on  pressure,  and  contracte<l. 

The  rcsemlilance  of  trichinosis  t«>  typhoid  fever  and  muscular  rheu- 
matism is  slight,  and  although  possible,  mistakes  in  the  diagnosis  are 
most  improbable  if  tli<-  binod  i-.  ■.■\nrnined. 

.").  Uncinariasis  (Hook-worm  Disease).  The  Unt^liuirta  diiodf nails  and 
Unrimiria  niiierU-atia  of  this  family  arc  two  of  the  most  dangerous  and 
most  prevalent  of  all  intestinal  |>arasites.  The  two  parasites  vary 
somewhat  in  moriilmlogy  but  prcM-iit  the  same  general  rliaracteri(*tii'?. 
They  are  found  universally  in  tropical  and  subtropical  countries  and 
in  many  mine-,  in  tfm|ieraturc  climati-s.  In  this  country  the  uncinariii 
has  been  the  cause  of  great  economic  loss  In  the  Southern  States. 

Symplojns. — The  symptoms  are  due  to  the  jirolotiged,  |»ersistent  loss 
of  small  quantities  of  blood.  The  scconihiry  anemia  is  the  most  char- 
acteristic result  of  the  infesiinn  and  with  it  iipperir  the  usual  symptoms 
of  aiK-mia.  The  pallid,  wasy  face,  the  heavy  eyes,  the  pigmented, 
dirty-looking  skin,  the  emacialol  aiipearnnee,  the  mental  hebetude  and 
the  iihysleal  weakness  of  the  sufl'crcr  are  [iiust  characl eristic. 

In  advanced  cases  there  develop  enlargement  of  the  liver  and  spleen 
and  edema  of  the  face,  feet,  atid  anklt», 
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Laboratory  Diagnosis. — Tlie  ova  are  found  in  the  stools  of  infested 
patient's.  Tlie  imrasitps  may  be  recovtrwl  after  an  appropriate  unthtt 
inintic.  The  blood  shows  a  pronoiinrcd  diminution  of  licinoglobiii  uiA 
a  reiiiictinn  nf  erythrorytfs.  Ix-ukocytosis  is  ranrly  preseut.  An 
cosinophilia  is  present  only  in  tlie  moderate  and  light  inffstions. 

(i.  Filuiasis. — Infestion  by  the  Filaria  bnttcrofti  fsoc  pAge  3651  is 
frequent  among  the  natives  of  tropical  and  subtrnpiral  countries. 
The  parasites  are  oinueyed  by  the  female  nios<|uito  of  both  the  anr>phd<:s 
and  eulex  faniilj'.  Tiic  Inrvje  enter  the  blood  stream  and  then  make 
their  way  into  the  Ij-mphatics.  Here  they  reach  their  sexual  maturity 
and  give  birth  to  new  larvie  which  enter  llic  hlood  and  lymph  in  large 
numbers. 

.S',!/m/j?om,».— Filaria  may  be  present  in  the  blood  for  a  long  time 
without  cnusing  any  symptoms.  After  u  while,  however,  enlargement 
of  the  spleen,  uni-mia.  and  irregular  fever  develop.  When  blocking  of 
the  lymph  ehanneb  occurs,  hemntorhyhiria,  IjTnph-scrotum.  varicose 
inguinal  glaii<is,  jind  i-lephnntiii^is  of  the  extremities  arc  the  must 
frequent  secondary  results. 

The  hematoehyiiiriii  h  iiitermittenland  usually  is  th«  result  of  niptute 
of  a  lymph-varix  in  the  bladder  wall.  In  lyniph-scrotuni  anr]  elephan- 
tiasis the  scrotum  and  extremities  slcmly  iiltaiii  a  large,  often  enormous, 
six,e.  The  varieose  inguinal  glands  are  soft,  doughy  enlargements, 
somewlmt  reHcnibliuR  n  hernia, 

Laboraliirii  Dingtiasts. — The  filaria  endjr\'os  {Filnrin  noclunta)  are 
found  to  be  miisl  mnnerons  in  the  hloi>d  at  night.  There  is  secondary 
anemia  usually,  particularly  if  there  arc  severe  complication.^.  'ITie 
leukocytes  are  iiicreu^ed  at  lir>t,  later  they  return  (o  normal.  The 
urine  may  be  milky,  fatty,  and  readily  coagulated  from  the  chyle. 
Usually  ri'd-bludd  I'eiis  are  mixeil  with  tlie  chyle, 

Other  forms  of  filaria  art'  oeeasionally  founr!  In  the  blood.  Of  tliese 
Ihe  FHiiri'i  per-itdiif  and  F.  iHurtin  alone  are  thought  to  lie  of  putho- 
logicid  iiriport.  The  I'urmer  U  said  to  be  the  cause  of  craw-craw.  a.  papillo- 
pustular  skin  eruption  of  West  Afrii'ii;  tlic  latter,  found  in  the  (jeripherul 
eirenlation  during  the  day,  is  the  larva  of  the  filaria  lua.  which  inhabits 
the  connective  tissues  all  over  the  body  and  is  thought  to  be  the  cause 
of  the  MWiilled  "calaltar  swellings," 

7.  Dracontiasis,  .\  disease  of  Africa  and  the  East  Indies,  occasionally 
seen  in  iliis  country,  caused  l>y  tin"  liraciim-uhuf  iiicdineusls,  is  ehar- 
aclcrii!cd  by  thi-  formation  of  vesicles  and  ulcers  in  the  subcutaneous 
tissues.  Tlie  painsites  enter  the  intestine,  but  the  female  alone  makes 
her  way  to  the  periphery,  where  the  worm  can  be  left  at  times  and  the 
head  i-ari  be  seen  at  the  base  of  the  ulcer  when  the  vesii'le  bn.-uks  down. 

8.  Tnchocephalosis. — The  Trichocephabw  dispar  is  usually  found  in 
assoeialion  with  oilier  inte^>liltal  parasites.  It  has  been  eoii.siclered  to 
be  non-pathogenic,  but  in  a  certain  number  of  ea.se*  it  is  certainly  the 
cause  of  enteritis,  diarrhea,  and  severe  anemia. 


CHAPTER  X-XXIII 
SUNSTROKE— THE  mTOXlCATiOiNS 

SUNSTROKE 

Sunstroke  (siriasis,  thermic  fever)  is  npiirt  from  tlie  iiiFvrtioiis 
disorders  the  most  pronounced  cxiiresaion  of  fever.  The  flushetl  face, 
the  pungent  skin,  the  pninouneed  ily3]ineii,  and  the  extremely  rupid 
pulse  forchode  the  high  hody  temperature,  which  in  the  axilk  may 
reaeh  108°  to  112°  F.  in  a  very  short  time.  If  recovery  is  tlie  nltimatc 
outcome  the  temperature  m<Kierates,  but  continues  for  a  few  days. 
Ill  snme  instances  dyspnea,  heart  failure,  and  ooma  may  follow  so 
rapi<lly  that  death  ensues  in  one  or  two  hours.  In  other  cases  pain 
in  the  head,  dizziness,  and  languor  precede  the  stU|wr.  Nausea  and 
vomiting,  jierhaps  diarrliea.  chest  oppression,  frequent  micturition, 
and  convulsions  maj'  precede  insensibility.  Unconsciousness,  quifkly 
or  gradually  lost,  may  he  transient  or  pass  into  deep  coma.  Relaxation 
of  the  muscles  with  twitehiug  is  seen,  iin<i  the  pnpiJs,  at  first  dihtled, 
be(wme   contracted. 

The  diagnosis  is  basei!  on  the  historj',  the  mode  of  onset,  and  the 
hyperpyrexia.  Thermic  fever  must  be  distinguished  from  uremia  and 
apoplexy  (17.  v.). 

Heat  Exhaustion  is  readily  recognizt-d.  The  moist,  pale,  and  cold 
skin,  the  soft,  feehle  pulse,  the  quiet'but  hurried  Im-athing,  are  unat- 
tended by  fever.  The  shock  is  not  attended  by  cumii,  and  usually 
rcsiionds  to  treatment. 

THE  INTOXICATIONS 

Toxins  are  of  two  tj'pes:  exogmoux,  arising  outside  the  system,  and 
eniiogenuus,  arising  within.  Intoxlciition  is  the  process  by  which  toxins 
exert  a  deleterious  action  on  the  body  (.ells. 

Adarai  classifies  the  intoxications  as  follows: 

T.  Exogenous  Intoxications. — 1.  Non-jiamnltic. — Intoxications  not 
produced  in  the  system  but  which  gain  entranw  to  the  body  tlirough 
the  skin,  alimentary,  respiratory,  or  urinary  tracts. 

2.  Pariutitic.^Ui)  Parasitic  proper — due  to  introduction  and  growth 
within  the  tissues  of  animal  antl  vegetable  parasites,  which  elaborate 
toxins;  (6)  saprophytic — due  to  llie  growth  of  parasites  on  a  surface 
in  relation  to  the  exterior  of  the  organism,  the  products  of  the  growth 
becoming  absorbed  and  dill'used  into  the  tissues. 
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II.  Endogenous  Intoxications  raiitoiiitosicatioii  proper).^!,  fntermi 
Sfcrelory.-  Tmlcr  tliis  licjiiiiiii;  tire  jrroiiprii  llii"  dij«»rdcrs  thai  srisr 
as  a  result  uf  Alterations  in  tht  secretions  of  the  glaiKln  of  intf-nul 
secretion.  Thus  tibitiirbance  of  the  tliyroid  secretion  causes  mj-x- 
cdcinii  (deficient  secretion)  or  t-xophtiialmic  goitre  (hj-persetretioo). 
Removal  nf  the  iiaratliyroiHs  causes  tetany.  Alterations  iu  the  intenul 
secretory  functions  of  the  pituitary  and  the  pancreas  caii.se  varioitt 
sjniptom-cnniplexes.  Di-sturhances  of  the  other  portions  of  the  body 
which  are  without  actual  deinonstrahlc  secretory  glandular  structure 
are  known  to  elaborate  secretions  (hormones)  which  seem  to  be  ncets- 
sary  in  order  to  excite  to  secretion  closely  relatw!  glandular  structures. 
The  syndromes  produced  liy  ahsenee  or  perversions  of  the  various 
hormones  are  as  yet  iinkitowii. 

2.  Non-eliniiiKiled  PriiduHa  of  Katabol'iam. — In  tliJS  case  Into.vicatioa 
may  be  bruuglit  iilioiit  eillier  hy  the  fiiihire  of  the  excretory  organs  to 
eliminate  toxic  katabolic  substances  or  by  the  resorption  of  e-xcreted 
materiiil  I'nuri  olistniciicm  to  the  eliuiiiiutive  channels.  In  the  first 
ease  uremia  is  an  example  of  the  result  of  failure  of  organs  to  perform 
their  excretory  function  and  iu  the  second  ca.se  ohslruetive  jaundice, 
with  its  train  of  toxic  syuLptoius,  or  ucutc  pancreatitis,  from  obstruction 
of  the  iini])ulla  of  Vater,  are  typical  examples  of  this  form  of  iutoxics- 

tioiis. 

3.  UhlnlfijrittiiT  J ntdxlciiHim, — "  Autolysis  is  the  process  of  sdf- 
disinteuration  that  tissues  undergo."  For  example,  in  the  liver,  in 
cases  of  ijliosphnrus-poi.sonin^;,  acute  yellow  alropliy,  ehloroform- 
poisiining.  and  pernicious  vomiting  of  prcgTiaucy,  the  causative  toxin 
probalib  ilcslroy^  tlie  cells  wiilimiT  interfering  with  their  ferments, 
which  arc  still  capable  of  causing  autolysis,  with  resulting  extcnsi\'e 
necrosis  of  the  liver  parenchyma  ami  eonser|ueul  severe  intoxication. 
KxtcuMVc  burns  niiiy  ilcslmy  the  lindy  cells  \\\x.\\  the  prwluction  from 
the  disinli'i;rated  cells  tlicuisclvcs  of  a  powerful  toxin,  which  may  cause 
ovunvliduiiug  -syin])(oins  of  iiili>\icaliou. 

4.  Impaired  SlcUibotism.  I*'uilurc  to  carry  out  the  normal  mctahoHc 
processes  to  their  normal  ti'rmination  by  the  organism  with  the  eon- 
setjiiciit  discharge  of  toxic  substances,  anil  accumulation  of  non-toxjc 
substances  tliri)iij:!i  deficieni  oxidiitiou.  causing  allcralions  in  the 
functions  of  the  tissues,  are  important  causes  of  autointoxication. 
Gout,  obesity,  alkaptonuria,  hemochromatosis,  rickets,  or  acidosis  and 
acetonuria  (occurring  in  iliabctcs.  ^tiirvatiou.  peruicious  vomiting  of 
preguauc\-.  etc.)  may  all  be  manifestations  of  endogenous  iutoxieation 
arising  a>  a  result  of  rDiijdiolii'  liistorliioices. 

III.  Intoxicatioiis  aot  Purely  Exogenous  or  Endogenous. — Under  this 
heading  Adanii  cla.ssifics  tlie  gastro-inteslinal  intoxications  tlmt  occur 
in  constipation  and  intestinal  obstruction.  The  general  feeling  at  the 
present  trnu'.  bowever,  .seeuTs  to  be  that  llie  intoxieilliou  that  arises  as 
a  result  of  ci>nstipafion  is  a  purely  endogenous  intoxication,  arisinfC 
as  a  result  of  abnormal  fermentation  with  the  resulting  production  oi 
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toxic  substances  or  as  a  result  of  the  toxins  elaborated  by  the  bacteria 
themselves.  This  hitoxicatton  that  arises  us  «  result  of  the  absoriJtiun 
of  toxic  products  from  the  alimentary  tract  can  in  no  wa>-  he  considered 
an  an  to  in  toxica  tiou  or  a  true  em  lojiencins  intoxication. 

Chtonic  Intoxicatioas.--The  following  conditions  due  to  chronic, 
long-contimied  or  slowly  developing  non-jinrn-sitii;  exogeiions  poisoning 
are  relativel\'  common.  Other  forms  of  such  chronic  intoxications 
have  been  omitted,  as  tlieir  occurrence  is  so  exln-mely  rare.  The  acute 
forms  of  poisoning  have  also  been  omitted,  lis  they  belong  more  properly 
to  the  subject  of  toxicology. 

Opium  Ha.'tiit.^Mi.iriihinmn.^Tht  diagnosis  is  based  on  the  history, 
when  obtainsihle.  on  the  evidence  of  malnutrition  without  cause,  on 
the  genenil  (Icpression  and  hissitndc,  and  upon  the  temperament  of 
the  patient:  to  which  symptoms  are  a<l<lcd  insomnia,  restlessness,  and 
itching  of  the  skin.  A  peculiar  ^allowiicss  of  tlie  complexion  and  a 
prematurely  iiget!  appearance  are  also  noted.  Pseud o neuralgic  pains 
are  common,  tabetic  symptoms  may  }ie  iire--(ent,  and  notably  gastro- 
intestinal symptoms,  as  gnstralgia,  vomiting,  and  diarrhea  (especially 
if  tlie  drug  is  withheld}.  Fever  may  be  present,  intermittent  or  con- 
tinuous. 

Cocaine  Habit.  -Cocainiem. — Habitual  u-sersofthisdnig  become  sooner 
or  later  physicial  wrecks,  and  develop  pronounced  mental  symptoms. 
The  luihitue,  when  not  under  the  immediate  effect  of  the  drug,  may  be 
stupid,  morose,  and  irritable,  later  developing  hallucination  of  sight 
anil  hearing  and  other  psychoses. 

Alcoholism.-  ,]ch/c  Intuximl'um.  In  this  state  the  reeling  gait 
and  the  incoherent  speech,  followed  by  narcosis,  are  generally  familiar. 
Heavy  breathing,  a  full  pulse,  dilated  |)opils,  a  stuporous  rather  than 
comatose  state,  are  accompaniments  of  this  intoxication.  It  is  often 
necessary  to  dillerentiate  ariite  alc"holi>m  from  un-mia.  ajiopli'xy, 
fracture  of  the  base  of  the  skull  or  opium  poistiniiig.  iind  it  is  frequently 
a  iliHicult  problem,  l-'nrthermore.  the  possibility  of  any  of  these  con- 
ditions occurring  in  u  drunken  subject  must  be  horin-  in  mind. 

Chronic  Alcoholism. — When  alcohol  ia  taken  for  a  long  time,  tremor  of 
the  hands  and  tongue  arc  seen  and  the  iiction  of  the  muscles  is  iiusteady. 
The  mind  is  dull,  the  temper  irritable;  forgctfulness  is  most  common; 
later  insanity,  pscudoparcsis.  or  epilepsy  may  ensue.  Alcoholii.-  poly- 
neuritis is  of  fre(|ucnt  occurrence,  and  is  often  associated  with  mental 
confusion,  disorieiiUition  i>f  titui',  place,  and  [>erson,  and  imaginary 
reminiscences  and  marked  hallucinations  (Korsakoff's  syndrome). 
Gaslro- intestinal  catarrh,  with  poiir  appetite  and  constipation,  is  moat 
liable  to  ensue,  and  later  cirrhosis  of  the  liver  and  kidneys;  endarteritis 
with  its  train  of  pathological  jiroct-Ascs,  inihiding  myocarditis  and 
visceral  scleroses,  also  arise. 

Deliriiiin  Tremens  (Mania  a  potu).  Prolonged  acute  alcoholic 
poisoning  causes  at  times  a  psychosis  characterized  l>y  tern.>r-insi)iring 
hallucinations  of  sight   and   hearing,   restlessness,   tremor,   insomnia, 
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oootinuous  muttering,  rapid  pulse  and  elevation  of  temperature,  and 
marked  prustr»tioii.  The  oundition  is  rn-querill.v  brought  on  by  tlic 
suH|)ei)sion  of  alcohol  aftpr  prolonRoiI  debauches  and  may  r)e\'elop  as 
a  result  of  shuck  or  uct-idt-iit  or  during  the  courw  of  an  acute  disease, 

especifilly  ]ineumotiia. 
Le&d-poisomnc- — Tiitoxloatiou  due   to  lead,  or  pluoibism,   may  be 

acute  or  chronic.  It  occurs  chicHy  in  workinRinen  ctif^aged  in  the 
nianiifa<-tiirt'  ur  use  of  white  lead,  nllhou;;h  oiwse^  of  pliimbisni  in  those 
susccptilile  to  the  poison  have  hcen  reported  from  u  variety  of  <-au3e5. 

The  nianifeatationa  of  chronic  poisoning  include  one  or  more  of  the 
following  conditions: 

(ti)  Saturnine  i-aclwxia,  in  which  anemia  is  most  pronoiinoefl.  The 
red  cells  show  gniinilar  degenerHtioii  tiud  polyt-hronmtuphilia,  extremely 
sugjcestive  finding>. 

(.b)  Cvlic.  usnully  i)rcce<led  by  indigestion  and  constipation,  is  often 
aciite  in  onset  and  extremely  severe,  with  the  pain  refcircd  to  the  navel 
and  at  times  iUTiini|jimied  liy  vomiting  mid  diurrhea. 

(c)  Fanili/sis,  which  may  lie  acute,  subacute,  or  chronic,  and  nhirJi 
uMrully  develops  without  fever.  'I'he  paraly.sis  may  l>e  antibructiial, 
causing  ehuractcristic  wrist -drop;  brachial,  in  which  the  seapuluhumcral 
form  of  paralysis  is  seen,  or  of  the  Aran-Dnrhenne  tx^w,  resembling 
chronic  uiiteriitr  poliomyelitis;  and  peroneal  in  type,  in  which  the 
lateral  peroneal  um-iclis,  The  extensor  eummunis  of  the  toe.s  and  the 
extensor  proprius  of  the  big  toe,  are  paralyzed,  causing  foot-drop  and 
the  steppage  gait.  Finally,  paralysis  of  the  abductor  masclea  of  the 
larynx  may  occur  in  learl-polsoning.  The  paralysis  often  extends  from 
a  local  group  of  ninseles  thronjjhont  the  body,  presenting  ^mptoins 
like  those  of  iin  asceinling  jiariilysis  with  rapiil  wasting.  In  other 
inslancca  tlie  );*'ncral  jiaralj'sis  occurs  primarily,  the  wasting  and  loss 
of  power  going  hun<l-in>lutn<l.  Fever  sonietimes  attends  a  general 
paralysis  in  leail-poisoniug. 

((/}  Crri'Jmil  symptonij.  l.encephalo])athy)  are  usually  rare,  although 
opti'-  ni-uritis  or  neurorctinitis  is  relatively  common,  as  is  tremor 
and  htradaclie.  Delirium  witli  hallucinations  may  occur  as  welt  as 
convulsions  and  epilepsy. 

{e)  (.'hronie  lea il- poisoning  leads  to  (irUn'al  srlenmA  and  contracted 
hidiwy«.  with  hyjiertnipliy  of  the  heart, 

(/)  Chriinie  ginU  is  frequently  scpu.  but  the  joints  usually  involved 
arc  not  the  ones  eoninionly  aireeted  in  urdiimry  podagra. 

(ff)  As  deserribed  in  the  section  in  which  the  mouth  and  gums  are 
discussed  the  tiliir  tliir  is  the  ."tpecifie  s_\  rU|itoui  of  I  cad -poisoning. 

Arsenic  Poisoning.-  (lironic  arsenic  poisoning  may  develop  in  those 
engaged  in  the  iririnufactiire  of  colored  papers  an<l  its  prmlucts,  and 
toloreil  dress  goods.  It  may  develop  in  users  of  arsenic-cured  furs 
and  at  times  follows  the  prolonged  use  of  arsenic  as  a  drug. 

Vurions  skin  lesions,  such  as  hyperidrosis,  glossiness,  pigmentation 
and  keratosis,  are  the  moat  common  manifestations  of  clironic  arsenic 
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poisoning.  In  miiiitioii  there  is  often  irritation  of  the."  mucfjus  meiii- 
brancs  of  the  mouth  and  pharynx,  and  there  may  t>e  subacute  gastro- 
iiil'C^liiiiLl  eiiUirrh,  with  diarrliea.  In  other  instances  then-  is  profuiiud 
anemia  and  debility,  with  paresthesia  and  neuralgia.  In  others,  again, 
paralysis  like  tliat  of  lead  pjdsy  niiiy  occur.  It  must  not  be  forgotten 
that  pufHncss  under  the  eyelids  may  Iw?  due  to  this  cause, 

MercUTT  Poisoning.  -  I>yc-worliers,  iricrciiry-uiiners,  hHt-niaktrs,  and 
makers  of  Kreworks  are  most  freqiiently  affected.  The  ehroiiie  type 
of  the  disease  is  characterized  ehiclly  by  plyalism.  Tlicre  is  seen  in 
some  cases,  trt-mors,  which  iiltiuiutely  may  become  extremely  severe, 
and  emotional  disturbances  often  .limnlHting  hystrria,  and  which  may 
devcjiip  into  a  true  psychiisls. 

Phosphorus- poisoning.  —  I'his  jtoisoning  is  seen  chiefly  in  match- 
makers, and  is  charaeterizeil  hirgely  by  necrosis  of  the  jitw  and  its 
secondary  results. 

Silver-poisoning  {ArgyTia).  —  Following  prolonged  administration  of 
silver  salts  for  themi)eutir  purposes,  there  lievelops  a  slaty-gray  plg- 
mentiilioii  of  the  skin,  iiicire  pronoi.incc<l  in  exposed  parts. 

Carbon-monoxide  Poiaonine-  —  .Vculc  iltnmiiiating  gas-poisoning  is 
characterized  In  throbljin^  puin  in  i  he  head,  nausea,  muscular  weakness, 
and  drowsiness,  to  be  followed  in  severe  cases  with  los-s  of  C(inseiuii&- 
iiess  and  at  times  convid^ions.  The  jiiitient  is  eyimotic  in  appearance, 
but  bliKul  taken  from  the  jiatient  is  a  bright  eherr\-red  color  and  gi\cs 
the  ordinary  reactions  for  carbon  monoxide.  Pulmonary  sequehe  are 
common.  Chronic  poisoning  by  rcpeatctl  inhalations  of  Cf)  is  a  fre- 
quent occurrence  in  the  workers  in  nninicipal  gas  plants.  Throbbing  in 
the  hemi.  al  times  vertigo,  physical  weakness,  a  slow  pul.se,  and  usually 
a  pronounced  i>i>lycytheniia,  are  the  imjKirtant  syinptum.s. 

Food  Intoxications. — Among  the  intoxications  which  give  rise  to 
fever  are  those  due  to  food-poisoniug.  Meat,  milk  prodncLs,  anrl  shell- 
fish cause  an  intoNJcalion  which  often  threatens  life,  and  from  the 
suddenness  of  the  attack,  and  the  severity  of  the  symptoms,  suggests 
a  bacterial  infection  rather  than  a  food  intoxication. 

The  history  of  the  case  is  often  the  first  due  to  its  nature.  The 
symptoms  are  those  of  acute  gasiro-intestinal  irritation,  to  which  are 
lidded,  with  or  without  afebrile  pcriwls,  l!ie  svmptonis  of  ci)llapse. 

Heat-poifloning. — Poisoning  by  runil  is  ilne  to  bacterial  (li.  holuli-'iu.i, 
■It.  enltrilidis)  iufcstion  of  the  meat  or  to  putrefaction,  with  poisoning 
from  bacteria  and  tJie  products  nf  protein  hydrolysis.  Any  animal  food 
may  cause  the  infection,  but  sausage,  liver-pudding,  ham,  and  other  jwrk 
protlucts  are  morffpe(|uemly  alfecli-d  than  other  iticiH>.  'i'hc  ])oisomQg 
is  followed  by  a  period  of  incubation  lasting  from  twelve  to  forty-eight 
hours,  characterized  by  malaise.  lo.ss  of  apjietitc,  nausea,  and  colicty 
pains.  As  these  sjtiiptoms  incrcusc,  chilliness  ensues,  and  in  some 
instances  there  is  a  marked  rigor  followed  by  a  rise  in  temperature  to 
101°  to  UM°  F.  I'rostratiou  occurs  almost  immediately,  with  giddiness 
and   faintuc^,  and  the  occurrence  of  cold  perspiration.     Headache 
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is  unknown,  but  the  present  belief  seems  to  l>e  that  it  is  du«  to  some 
unknown  nnimal  parasite,  conveyed  by  the  -Sitnulian  fly.  However, 
the  theory  that  it  is  due  to  the  ingestion  of  disejised  corn,  or  the  fungus 
which  infests  nioiiklj-  corn,  has  been  bj-  no  nit'»ns  abandoned  and  the 
I'niled  States  Government  Pdlagra  Conmus.Hion  hiis  rei-eiitly  sliown 
that  this  diet  (corn)  is  in  some  way  connected  with  the  disonler,  whether 
it  is  the  iicliml  eause  of  it  or  simply  predisposes  to  it.  Tlic  disease  at 
first  thought  to  be  a  European  dlseiise  entirely,  has  been  found  to  be 
very  extensive  in  ourSf.ntlieni  States  as  well  as  oectirring  less  frequently 
elsewhere  in  the  United  States. 

SyMptiimg. — The  disejise  is  insidions  in  onset  and  usually  begins  in 
the  spring  of  the  year  as  an  erythema,  which  issuce*'eded  by  a  scaly, 
writikleil  condition  of  the  skin,  particularly  of  the  air-exposeil  parts. 
Crusts  may  form  lieneath.  in  which  pus  may  be  found.  Along  with 
the  cutaneous  manifestations,  digestive  disturbances  of  all  kinds  may 
be  noted,  of  which  sahviition  ami  intestirml  dcriingcrnent-s  are  most 
marked.  In  the  mi>re  severe,  graver  cases,  or  in  long-continued  cases, 
nervous  symptoms  make  their  apiiearunce  as  spasms,  paridysis  of  the 
lower  extremities,  convulsions,  impairment  (»f  mentality,  melancholia 
nnd  mania.  On  accoiirjt  of  the  cerebral  ilistnrbunces,  many  cases 
unrecognized  aa  pellagra  liave  been  eonfiner!  to  insane  asylums  through- 
out the  country. 

As  the  condition  progresses  in  the  severe  cases,  the  strength  is  lost, 
the  patient  becomes  gravely  anemic,  and  usually  dies  in  terminal 
eaehcxia. 

Beriberi. — A  disorder  with  fever  which  prevails  in  endemic  form  i[i 
tropical  and  subtropical  countries,  characterized  by  nuiltiple  neuritis 
associated  with  anasarca.  By  many  observers  it  is  beliexwl  to  he  an 
acute  infection.  Conditions  predisposing  to  infections,  such  as  ovep- 
crow<ling,  hot  and  moist  weather,  and  exposure  to  the  elements,  are 
usually  present.  It  fretnientiy  is  an  institutional  disease.  It  is  far 
more  common  in  men,  and  usually  attacks  .subjects  between  the  ages 
of  fifteen  and  thirty.  The  disease  is  also  believed  to  be  a  disorder  of 
metaboli.sm,  instigated  by  absence  of  some  unknown  clement  in  the 
fo<.)d.  The  CMict  rclatiotislup  between  fooii  and  berilieri  !.■<  unkniiwn, 
but  the  food  question  has  certainly  a  direct  bearing  on  the  etiologj- 
of  beriheri,  which  may  be  evpluiiied  on  the  ground  tliar  the  rice  fliet 
of  Kastern  countries  predisposes  to  the  disorder  or  that  the  pericarp 
of  rice  contains  certain  materiaU  that  are  necessary  for  the  human 
economy  as  shown  by  Seliauniann;  the  milletl  rice  of  the  Kast  has 
had  the  pericarp  removed. 

Sniriiilom-f. — Several  cliriii'al  forms  arc  miti.  In  the  most  complete 
form  there  is  rapid  loss  of  power  in  the  legs  and  arms,  with  atrophy  of 
the  muscles.  Thepatieiit.'scom))lairi  of  ])aiM.arid  later,  edematous  symp- 
toms may  appear.  With  the  iosn  of  power  in  the  legs  there  is  pares- 
thesia, with  frequent  palpitation  of  the  heart  and  dyspncJi.  The  |iain 
ia  the  muscles  is  associated  with  weakness  and  tcmierncss.    In  milder 
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def^vos  of  this  Torm,  pain,  weakness,  in  the  legs,  diminution  of 
sfiisiliility,  and  parestliesia  arc  the  most  common  s.\"mptoms.  1 
onset  is  t;ra<ltiiLl,  and  thv  s,\'iii|>tunis  luuy  recur  from  tiiuc  to  time, 
are  much  aKt;ra\'ated  during  the  warm  season. 

Following  the  pain  and  weakness  of  the  inu:wle3,  in  some  ca»cs  ed 
he<x)niej*  very  pronoun*^!,  associated  with  effusions  into  the  sei 
cavities.  In  this  su-calied  wt-t  or  dropsical  form  atrophy  of  the  taua 
is  not  observed  until  the  cnJema  disapiwars.  In  some  instances 
ijifeftion  is  verj'  intense,  and  is  eharaelerized  by  more  niarketl  can 
symptoms.  In  these  instances  acute  dilatation  may  be  followed 
cardiac  paralysis  and  deiilti  in  twenty-four  to  forty-eight  hours. 

The  diagnosis  is  based  upon  the  ofx-iirrence  eiJideinicttlly  or  endej 
ally  ill  tropical  rcnitms  of  iKTiiilieral  neuritis  with  edema.  Thus 
the  blood-picture  has  not  been  satisfactorily  studied. 


CHAPTER  XXXTV 
METABOLIC  DISE^VSES 

Gout. — A  chronic  disorder  of  puriii  metabolism  characterized  by 
attacks  of  acute  urlhritis,  asjiociateil  with  excess  of  uric  acid  in  the 
blond  and  the  dejMiriit  of  monosucljum  urate  in  and  around  the  joints. 

Etiology. — Tliv  imtho^jenpsis  of  gont  is  unknown,  but  the  foUowinj; 
theories  of  the  causation  of  {;"'''■  ^^'  (lenerally  accepted.  The  blood 
in  gout  contnins  nii  exce-*s  of  uric  acid  which  ia  variously  attributed 
to  retanied  formation  of  uric  acid  from  nucU-ic  acids,  to  diminislied 
osidiittoii  or  destruction  of  the  uric  acid,  and  to  diminished  excretion 
by  the  kidneys.  One  or  the  other  of  tliesc  factors  rcsultti  in  the  accumu- 
lation in  llie  lilood  of  an  excess  of  monoso«lium  urate.  The  prolonged 
retention  of  the  uionosodium  urate  in  tlie  bhiofl  renders  it  more  stalile 
and  less  soluble,  so  that  it  is  more  likely  to  be  deposited  in  the  tissues, 
causinK  the  familiar  gouty  tophi.  The  acute  attack  may  lie  brought 
on  either  hy  an  oversatnratiou  of  the  blood  with,  and  consecjuent 
rapid  deposition  of.  the  monosodium  urate  in  the  joint  ijust  before 
and  just  after  an  acute  attack  there  is  a  low  excretion  of  acid,  durinR 
the  attack  an  excessive  excretion),  or  by  the  absorption  of  the  urates, 
previously  deposited  in  the  joint,  resulting  in  inHammation  of  the 
neifjhborinf!  lymphatics  and  excessive  excretion  of  uric  acid. 

Gout  is  common  in  Euro[)e,  particularly  in  Ennland.butin  Its  articular 
form  is  rare  in  this  country.  There  is  an  hentJitury  iirediaposition  in  from 
50  to  fM)  per  cent,  of  the  cases.  It  results  from  overeatiufi  of  rich  foods 
and  the  drinkinn  of  malt  liquors,  associated  with  insuliiciciit  exercise 
and  excretion,  flarrod  has  called  attention  to  its  association  with 
Icad-poisoninp.  I'aroxysms  are  induced  by  indiscretions  in  eating  or 
drinking,  by  nervous  shock  or  groat  mt-ntal  strain,  by  exposure  to  cold 
or  injury,  or  by  overwork  and  sexual  excesses. 

Acute  Articalar  Gout.- -The  characteri.stic  phenomena  of  acute  (I'Jut 
are  often  preceded  for  n  variable  lime  hy  aciil  llatulfiil  lly^|)t■p^ia, 
colicky  pains  in  the  stomach  an<l  liowel,  constipation  alternatinti  with 
diarrhea,  and  the  excn-tion  of  scanty,  acitl  urine.  .\<compiinying 
these  dyapeptic  symptoms  often  are  impairment  of  physical  and 
mental  vi^or,  irntubility  of  temper,  and  livpochcmclriii.^i-'.  In  other 
eases  the  premonitory  symptoms  arc  palpitation  of  the  heart,  or 
dyspnea  re,-#mbling  iisthnin,  or  various  nervous  s>  niploms,  as  drowsi- 
ncM,  insomnia,  or  headache.  However,  the  onset  is  often  sudfhii. 
especially  in  the  first  attack.  The  ball  of  the  gn-at  toe  isi  hot,  swollen, 
red,  and  exquisitely  resentful  to  ihe  slightest  touch  or  jar  of  the  bed. 
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The  veiiis  are  swollen  and  thr  joint  stiff.  TTictp  are  slight  fever,  perhaps 
chilline.S3,  (Iiirtil,  ooat<:Nl  tongue,  const ipnt ion;  scanty,  lii^h-^ol4H«d 
urine  depositing  urates  on  cooling;  the  skin  is  wanner  thnn  noraud, 
nnd  tliere  is  slijclit  iK-rspirulion.  The  pain  usually  nhutt's  diirini;  the 
day  and  increases  at  nisht.  It  is  aggravated  by  motion  and  attended 
by  painful  umsculnr  cranips.  H\  the  end  uf  the  first  day  or  two  the 
swelling  increases  and  the  pain  lessens,  owing  to  diminished  tension 
of  the  part.  Pain  on  motion  is  jttill  preat,  however,  and  without  treat- 
ment may  eominiic  for  a  week  or  two.  Both  great  toes  may  be  attacked 
in  the  first  seizure,  more  often  alterrmtely  than  simultaneously,  snd 
sometimes  other  joints  than  those  of  the  toe  are  afTected.  A  seeond 
attack  may  bo  postpnnerl  for  several  years,  but  usually  after  that  the 
intervids  of  freedom  steadily  diminish  until  an  attack  recurs  every 
few  weeks  or  months,  and  the  patient  may  be  scarcely  ever  free  from 
it.  Other  joint.s  than  the  toes,  piirlicularly  those  of  the  fingers,  become 
involved  in  snl»sc(|ucut  attacks.  Diirin);  the  attacks  there  is  n  hyper- 
]euko(\ti>,siH  nnd  a  transient  iilbiniiiuiiria  if  iJie  kidneys  ure  not  alread,v 
iill'ectcd. 

Chronic  Gout  results  from  repeater!  anite  nttficks.  It  is  oharseterized 
by  del'orniiiy  of  tlic  all'ccled  joints,  iirounci  which  are  deposited  ehnlk> 
.srone.',  iio]diij  of  moncisodinin  umIi-.  .Siniiliir  dcposil-S  occur  in  the 
licli.\  of  the  car.  The  fir.'-t  ap])earanee  is  that  of  a  clear  vesicle  untler 
the  skin,  which  sulisccjiienlly  becomes  chalky-white  and  solid.  At 
times  the  tophi  ulcerHte  llinnifjli  the  overlying  skin.  The  deposits 
1)1'  irniMosociiijTii  uriitt'  neciir  nut  urdy  in  rlic  eartilages  of  the  joints, 
but  in  the  litjanients  and  imr'^iv  also,  re^nltinf;  in  great  impairment 
of  million  nnd  deformity.  Arlt-riosclerosis  with  its  symptoms  and 
sequela-  gradually  rievelop,  so  that  as  a  result  of  repeated  attarks  in 
lorll:-^t;lrnlin^:  I'lises  the  piilieiit  may  present  tlie  .'^i^iis  and  symptoms 
of  chronic  inter-ititial  nephritis,  myocanlitis,  cerebral  sclerosis,  etc. 

In  sn-callud  riiri)ir<liiil giiiil  the externid  joint-rjiiiiiife.slatious disapiwar 
rajiiilly,  jind  synclirouously  llicre  develops  severe  symptoms,  referable 
to  the  internal  organs.  Thus  there  may  be  severe  abdominal  pain, 
vomiting,  diiirrlica.  wenknos  and  rapid  pulse,  or  there  may  be  preeordial 
pain,  dyspnea,  and  j)alpitation,  or  mentid  excitement,  delirium, and  coma, 
Inrijitl'ir  (JkhI  is  a  term  appjii'd  to  a  \ariety  of  conditions  of  which 
hilt  little  is  known,  so  that  the  term  expresses  ignorance  more  than 
anything  else. 

Arthritis  Deforman8.--Artliriti^  deformans  is  an  ufTectiuri  eharaeter- 
i?.rd  by  jtrnte  or  ciiroTiic  indiinmiation  of  [he  joints,  of  progressive 
diiiractcr,  iiml  re.sulting  in  ilefurniitics. 

Etiology,- -The  etiology  of  ilic  disease  is  nrdtnown.  It  is  variously 
attrdiuted  to  (1)  a  disturbance  of  metabolism;  t;l)  a  trophoneurosis; 
(3)  a  toxemia;  f4)  an  jnfeetiiin.  The  jiresent  idea  seeru>.  to  bo  that 
it  is  entirely  due,  indirectly  or  directly,  to  baeterial  agents,  whether 
the  result  of  the  alisorplion  of  the  toxins  elaborateii  by  bi<<'teriu  at 
some  localized  site  of  infection  or  the  result  of  a  systemic  infcctioi 
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The  acute  exawrhations  that  ocoir  in  the  course  of  the  disease  are 
certainly  highly  siiggesti\'c  of  a  systemic  infection,  as  is  tin-  fre- 
quent finding  of  sume  hidden,  unsiispwlfd  fuciis  of  iufeftinn  (chronic 
tonsillitis,  pyorrhea  alveolaris,  sinusitis,  genitd  and  giistro-inti'stinid 
infection). 

Clinical  Varieties. — All  forms  of  chronic  so-called  idiopathic  joint 
lesions  to  wliirli  Hn-  terms  rheuiiuitoid  arthritis,  rheumatic  gout, 
chronic  articular  rheumatism,  etc.  have  been  erroneously  applit.'d, 
are  considered  as  varieties  of  arthritis  defurmnns.  Futcher  classifies 
the  disease  under  three  heads:  (1)  atrophic  arthritis;  (2)  hypertrophic 
drthritis;  (3)  chronic  villous  arthritis. 

1.  AlTopkIc  ATtkrilis.—TWis  variety  is  a  polyarthritic  disorder 
that  first  attacks  rlie  suiall  joints  of  the  hiimis  and  later  the  small 
joints  of  the  feet,  the  wrists,  elbows,  shoulders,  ankles,  knees,  the 
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ArthritU  dpfnmiara.     (OriKinnl.) 

temporomaxillary  and  other  joints.  The  disease  is  essentially  chronic, 
but  it  may  cormnencc  acutely  with  lociil  and  coiistitutioniil  symptoms, 
closely  resembling  acute  articular  rheumatism,  which  puss  off  lesiviuK 
the  joint  slightly  ilet'nruieil.  |{e[icnted  nltjick.s  (iceur  iil  irrej;ular 
intervals  followed  by  greater  defurmity.  ritimatcly  extreme  deformities 
ensue  from  atrophy  (if  the  arlii'ular  -Mirfaees,  from  ankylosis  of  the 
joints,  and  from  pronoutieed  wiisfiiig  of  the  luu.srle-^  Hmund  the  jiants. 
though  the  stronger  muscle  j:ri)ups  first  (iverci.nie  the  wcikcr,  causing 
subluxations,  lateral  deformities,  flexions,  or  extensions.  In  anotlier 
series  of  cases  the  condition  l.s  a|)piirctitl\  insidious  in  onset,  the  joints 
becoming  more  and  more  deformed.  With  this  there  is  a  eertiiiii 
amount  of  pain  and  slight  swelling  aronnd  the  joints.  Anitc  exacerba- 
tions nmy  occur  at  times,  and  agiiin  the  progress  is  iTiterrupled  from 
time  to   time   by  oinis.sions.     The  disea.se  is   steadily  progressive   in 
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most  cases,  tlioiif^h  at  timrs  tlie  condition  may  cease  or  bcvumc 
quiescent. 

OthiT  sjinptoms  that  froqui'ntly  attend  this  ^-ariety  of  the  disorder 
are  general  mHlmitritioii,  miiiiHty  of  the  piil.*e,  mimhness  and  dnfrling 
ttroiiiid  tho  joints,  and  u,  pi-ciiHar  softness  of  the  ovt-rlying  skin,  par- 
ticularly notiwalile  in  the  jialnis  of  tlie  hands,  whieli  arc  often  moUt 
and  claminy  at  the  sunu*  timi-. 

Still  has  described  a  manifestation  of  the  disease  in  children,  char- 
acterizwl  by  n  nithiT  anitf  onset,  some  ffvcr,  multiple  fusiform  joint 
lesions,  and  enlargement  of  the  spleen  and  Ijinph  glands. 

2.  Iliipi'rlrophir  .Ir/ftrjiw*.— This  tj-pe  is  clmniclerizwl  bj-  Iiypi-f- 
trophy  of  llie  cartilages  along  the  outer  margin  of  the  joint,  or  at 
the  attnehment  of  the  ligaments.  This  thickened  cartilage  c^'cntually 
iM'coines  ossified  (osteophytes),  eailsing  more  or  less  joint  fixfttion. 
The  smaller  joints  are  usually  affeeteil  and  the  condition  is  quite 
eominon  in  the  fingers  (Hebcrden's  nodules  and  Ilaygarth's  no<}<)«itic$). 
Involving  some  of  the  vertebra",  the  process  causes  marked  riRidity 
of  tlie  alfeeted  portion  of  the  body  (siHmdylitis  deformans).  Affe^ling 
the  larj^jer  juints  (hip,  knee,  and  sh<Jidder)  the  eimdition  gives  rise  to 
joint  dlscdiility.eaiTsiiig  the  condition  known  as  rhizumclicspoQd^Io^Js. 
This  hypertrophic  form  usually  alfects  but  one  joint  or  a  8«>ri«3  of 
dosciy  related  joints,  Jis  tlie  finger.-*  or  vertebrie. 

3.  Chronic  VilUiun  ArtlirHiit. — This  condition,  usually  affecting  the 
knee-joint,  iseimsed  by  villous  out grdwihs  from  the  synovial  membrane. 
It  IS  chanu'tiTized  b\  some  puin,  .slill'ness,  ami  marked  crepitjttiun  of 
ihe  joint.     l\>Uidly  only  one  or  tnn  joints  are  affected. 

Diagnosis.-  Arthritis  iti  Innnans  is  di>lingiiished  from  gout  hy  the 
ahseiice  (if  mi  hiTcditiiry  leiidcncy.  Arthrilis  deformans  is  progressive, 
with  oceasiiiiial  remissitms;  gout  nenirs  in  siieeessive  attaeks,  with 
interniissiniis.  .Arlhritis  deforiuaris  in  (he  vast  majority  of  the  eases 
is  subacute  or  eiironir.  The  acute  form  is  distinguished  from  atnite 
gont  by  the  ihirafiori  of  the  |niro\ysm  iinil  the  idisence  of  intennission ; 
by  there  being  less  heat,  swelling,  and  redness  of  the  joints,  and  less 
infiltnuion  of  the  soft  parts;  In  the  fact  that  large  and  small  joints 
are  involved,  and  that  there  is  no  special  tendency  to  iiiBammation 
of  the  great  loe. 

From  chninie  gout,  arthritis  deformans  is  <listingiiislie<l  by  the 
aliMcnce  of  herediturj'  prcdis])osition,  of  repeated  acute  attacks,  and 
of  the  causes  of  gouty  paroxysms.  Gout  has  a  i>redileetion  for  the 
greal  tiic,  and  is  uuiliileral.  Gout  attacks  well-feil  males,  most  fre- 
quently after  the  age  of  thirty  years,  while  arthritis  deformans  tends 
to  attack  women.  It  may,  however,  occur  in  both  sexes,  and  even 
be  associated  with  gout. 

lUieumatic  fever  is  distinguished   from  acute  arthritis  dcforraanp 
by  its  tenileney  to  involve  the  larger  jiiinls,  its  erratic  course,  ae 
sweats,   its  shorter  course,  its  tenilencj-  to  heart  ct>mplications.  ? 
its  .tubfitloKT  without  wiimiTvirut  of  the  nscjubif.ss  of  Ihe  joitiU. 
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The  joint-affeclionn  tif  tabes  dorsalis  are  distinguished  by  the  a^o- 
cint«]  sj  mirtoiiis  of  iiicoordinaliMii  niid  ubsi-nt  kiipc-jcrk .  by  their 
sudden  onset  without  pain  or  fever,  by  the  oeeiirrenee  i)f  lar>;e  etfn>ioii.s 
into  lliejdint.s,  with  fiubsdiiienf  ilis((rgaiiixiiti"ii,fnK'Hiresainidishnation. 

(Jonorrheal  arthritis  is  distinguishcti  by  the  history  of  goiuirrhea 
or  th«  existence  iif  a  disehar^^e  from  the  nrethra,  by  the  tendeiiey  of 
the  disease  to  attaek  llie  larger  joints,  partieiiliirly  the  kiiei'  or  ■shoulder, 
and  to  become  tixeil  in  one.  rmt  wandering  from  one  ii)  iiimiher.  The 
affec-tcd  joint  suffers  efTusiun.  and  thi;  synovial  membranes  and  bursie 
are  infianied.  The  jiroce,'^  is  very  chronic  but  indolent,  and  tlie  licart 
rarely  heconi<-s  afFivted. 

Eickets  ijinchitis).—  A  disease  of  infanc\'  characterized  by  ^kek-tHl 
dmiiges  and  general  impairment  of  juitrition.  The  disease  is  probably 
pro<iuet^l  by  toxic  iuiiuences,  the  result  of  metabolie  changes  due  to 
improper  nutrition,  acting  upon  tlie  skeleton. 

Itifkets  usually  develops,  aud  is  most  common  in  children  with 
unfa\oralile  hy;;ieiiir  surrouniiirni>,  nlio  have  lived  tifiori  a  starchy 
diet  anil  have  taken  eows'  milk  for  too  long  a  perioil  of  time.  A  child 
that  has  been  mir-icd  during  the  mother's  pregnane.v  is  apt  to  liavc 
the  disease.  With  the  faulty  diet  there  is  us^oeiutcil  improper  assimila- 
tion of  lime  salts. 

Sjrmptoms. — Ilie  onset  is  insidious,  but  ^,'radually  the  child  presents 
evidt-iiees  uf  defective  nutrition,  sui-h  as  marked  pallor,  fhiceiiiitv  of 
the  muscles,  and  general  nmscular  weakness  wliich  results  in  an  inaction 
resembling  paralysis.  I'crspiralions  about  the  head  are  common,  us 
there  is  usually  more  heat  of  the  iu-aii  liian  h  natural.  Iti  sleep  the 
child  rulls  the  head,  causing  the  hair  on  the  back  of  the  hend  In  wear 
off.  l.ate  development  of  the  teeth  i.-*  ob.M'rveii.  Later  .-.kelctid  ''luinges 
appear.  If  the  ribs  are  examined,  nodules  will  be  detected  at  the  jnni"- 
tion  of  ihe  bone  with  the  cartilage,  the  mrbitir  rustin/.  The  thorax  is 
ehanged  in  shape.  At  the  junction  of  the  cartilages  and  rihs  a  ilepression 
takes  place  wiiich  is  continuous  with  a  groove  passing  out  from  the 
fusiform  cartilage  toward  the  axilla,  llnrriKiiii'x  ijriuirr.  It  may  fleepen 
with  in.spiration.  The  .sternum  projects,  forming  the  srt-called  "pigeon- 
breiist."  (Sec  Tliorax.)  t"hauge>  at  the  lower  end  of  the  radius  and 
ulna,  and  sometimes  at  the  end  of  the  huuuTus,  are  noticed.  The 
part.-*  are  enlarged  at  lite  jumtion  nf  the  -shaft  and  epiplij^es.  Tlien- 
may  be  thickening  of  the  elavick-s  at  the  ^te^n^d  ends.  In  the  legs 
the  lower  end  of  the  tibia  beenmc-s  enlarged,  and  ul  times  the  upper 
end,  or  even  the  shaft,  iiccomes  thickened.  TIic  cJiild  becomes  bow- 
legge<l,  or  the  tibia  and  femora  iniiy  ardi  forward.  Knoek-knee  some- 
times occurs.  The  bones  i)f  the  vertebral  eolunui  and  of  the  pelvis 
are  also  affected.  The  spine  is  usiiall.v  kyphotic,  and  sonictimi's  tliere 
is  lateral  curvature  as  well.  The  rimtraclion  of  the  pelvis  i.-*  sueh  as  to 
narrow*  its  outlet-  a  matter  of  luueii  importance  for  tlie  future  of 
females. 

The  child's  head  is  quite  characteristic.  The  funtunelles  remain 
3S 
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open  for  a  long  time,  ami  artas  of  ofuiifitation  nre  imtn-rfcft,  so  thai 
the  boiic  yields  to  tiw  pn-ssnre  of  tlic  finger.  This  occurs  parltciilariy 
at  the  side,  and  the  term  rraniotabes  Is  applied  to  it.  The  lur;^  head 
is  square  in  sliuix-.  Tlnr  apju-Hpance  of  the  fai-e  is  ptt-uliar;  it  is  pro- 
portionately very  »inall.  csiH'eially  tn  the  lower  two-lhirrls,  while  the 
furciiend  i.s  bronil  and  si|iiare. 

The  disease  usually  progresses  slowly,  and  ia  eminently  chronic. 
All  acute  form  is  seen  at  times.  With  some  gastro-intestiiiHl  disturbances 
there  are  mild  fever.  coiisideraMe  weakness,  and  Jireat  restlessness. 
Sleep  is  disturbed,  and  pain  is  eomjilaineil  of,  if  the  child  is  of  an  age 
to  luiike  suoli  complaint.  Soreness  of  Uio  body  is  observed  on  haudhng 
the  child;  and  of  its  own  accord,  on  account  of  the  pain  and  sorcne.is. 
it  iivoids  all  custoin!ir\'  inovenients.  The  child  lies  on  its  hack  and 
shrinks  from  attempts  to  disturb  it.  Sometimes  the  most  marked 
n  111  niff'.t  lit  inns  of  llic  more  acute  forms  are  the  gnstro-intestina] 
syniptouis. 

In  biiih  the  acute  and  the  chronic  forms,  enlargement  of  the  liver 
imd  >plecii  is  observed.  The  enhirgement  is  not  only  actual,  Uut  a 
false  enlargement  may  also  l>e  sven  from  distortion  of  the  organs  on 
jiccouiit  of  cliiinges  in  the  vertebra'  and  ribs.  Tlie  abdomen  is  prumineut, 
UMially  mi  account  of  Hatulencc.  although  the  enlarged  organs  contribute 
lo  tile  i-ttelliiif;.  Rickety  children  frequently  suffer  from  tetany, 
lar\nj;isnius  stridulus,  convulsions,  enuresis,  etc. 

Diagnosis. -Tlie  jicutc  ronti  of  tht-  disease  must  not  be  eoitfoimded 
with  -curvy,  as  often  liaj)pens  in  i!u'  case  of  children.     In  stmn-y  the 
pain,  tenderness,  and  weakness  are  limited  to  the  lower  extremities. 
The  frunis  are  swollen  and  may  be  spongy  or  the  seat  of  ecehynjoses.  ■ 
'['111-  \\\>\>X  dei'isi\e  diuKiiostic  inierion  is  the  tber)i|)eutic  test,  Scurvy^ 
nijiidly  \ieli|ing  to  u  proper  rej;imeii. 

Scurvy.— Seorbiilns,  or  scurvy,  is  a  chronic  mitritional  disorder 
lirmiylil  about  by  a  lonjj-continued  diet  deficient  in  fresh  vegetables, 
op  in  infants  by  artirtcial  foods.  It  is  chara<'teriKeil  by  pallor,  greut 
plivMi'ul  "eakiicss  and  mental  ^^l^gislull.■ss,  dyspnea,  subeutHncoiis 
!ind  siibniucous  lu'tnorrhagcs,  a  swollen,  spongy  condition  of  the  ^ims, 
and  a  briiwny  induration,  esi"Tiidly  of  the  calves  and  hams,  with 
discoloration  of  the  overlying  skin. 

The  joints  are  swollen,  painful,  and  tender  in  about  one-third  of 
all  eases  of  senrvy.  Tiic  onset  of  the  disease  is  usually  grailual.  and  is 
marked  by  a  (icculiar  ilirty  yellow  or  gr*'eni>h  pallor  of  tlieface,  asso- 
ciate'! soon  with  an  apathetic  e\i)re.ssio[i  of  the  face,  plysieal  weakness, 
and  decided  lack  of  customary  cncrgj". 

The  gums  swell  almost  always,  l)eeome  spongy,  and  bleed  upon 
slight  irritation.  They  are  dark  cherry  red  in  color  and  sometimes 
the\  >well  s(i  as  alnn'^I  to  liiile  the  leelli  com))letely.  The  lirt-alh  has 
a  heavy,  sickening  odor,  and  the  teeth  sometimes  drop  out  of  their 
sockets.  In  some  eases  the  eye  and  its  surroundings  are  the  only 
parts  t-xliibiting  agns  of  scurvy  at  this  time. 
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Cuiisti|)atioii,  riirely  diurrlien  uiul  iiidigestloii,  is  present  and  rheritoa* 
loid  pains  may  Im?  noted.  Other  prominent  subjective  symptoms 
are  I'utigiie  on  flight  exertion,  dyspnea,  ffiinliiexs,  and  liespotideiify. 
In  the  etnirse  of  a  w  eek  or  two  ijetfcliije  apin-ar  upon  the  lower  extremi- 
ties. Depending  npon  the  severity  rif  the  io-hp  there  are  also  IhiIIbs, 
vibices,  and  ecchymoscs.  Brawny  induration,  due  to  deep  effusion  of 
blond,  ofcurs  especially  in  the  calves  and  hani.s,  prodnrinjr  eonsiderahle 
pain  on  flexure  of  the  knees  and  may  break  down  to  bcei)[ric  foul  uliera- 
tions.    There  is  no  fever  apart  from  rnmplications. 

In  addition  to  the  cutaneous  and  gingival  bleeding,  heniorrliagea 
occur  from  the  nose  and  other  inucoirs  surfaces,  anct  etTusions  take 
place  into  the  intestines,  )ierirardinni,  and  plenra. 

A  very  peculiar  symptom.s,  and  sometimes  the  earliest,  is  hemeralopia, 
or  night-blindness. 

Infantile  Scuiry  {Barlow's  Disetue). — Thio  is  more  or  less  coiuniou 
in  infants  fed  on  artificial  food  exclusively.  It  is  therefore  limited 
to  the  first  four  or  five  years.  In  fifteen  cases  I  linvc  st'cn,  the  most 
pronounced  features  were  those  of  weakness,  anemia,  polyuria,  restless- 
ness, the  scorbutic  gnms,  suli]>eriostcid  hemorrhage  about  the  epiphyses, 
particularly  of  the  tibia,  sometimes  separation  of  the  epiphyses,  pseudo- 
paralysis of  the  legs,  edema  of  the  eyelids,  peteeliiie,  and  always  a 
general  tenderness  of  tlie  bo<ty.  In  all  of  them  the  presence  of  a  dietetic 
cause  confirms  the  diagnosis. 

Diabetes  Insipidus. — The  disease  is  often  seconclary  to  .some  organic 
disease  of  the  central  nervous  system,  frcipiently  syphilis,  and  is  then 
a  8ym|)tom  rather  than  a  disease.  The  idiopathic  type  is  probidily  due 
to  a  coe.viateiLi  functional  neurosis.  In  another  type  of  t!ie  disease  the 
kidneys  seem  functionally  incapable  of  secreting  a  coucciitrated  urine, 

Tlie  disorder  u.sually  occurs  in  males,  and  is  often  hereditary.  It  is 
most  common  in  young  people.  It  may  follow  frighl,  a  protracted 
debauch,  or  perturbation  of  the  nervous  system  from  other  causes. 

STmptoms. — This  form  of  iliabeles  dill'ers  from  the  saccharine  form 
in  that  the  nrine  is  normal  exwpt  for  its  low  specific  gravity,  from 
1,001  to  l-Oltfi.  The  amount  of  urine  may  range  from  .">  to  2(1  liters.  It 
is  pale  ami  watery.  The  solid  constituents  arc  unall'ccted  as  a  rule. 
Urea  is  sometimes  increased,  but  nbnormal  constituents  are  rare.  The 
passage  of  large  amounts  of  urine  induces  thirst.  The  patients  are 
usually  well-nourisheil,  and  have  enormous  appetites. 

Diaginosis. — The  diiigno.><U  is  not  ililhciill.  It  iinisl  be  distinguished 
from  the  polyuria  that  is  seen  in  chronic  interstitial  nephritis,  dialH-tcs 
mellitus,  and  in  annlnid  di.sease.  In  hysteria,  poKuria  is  eonnnon, 
although  transitory.  The  presence  of  the  stigmata  and  other  hysterical 
manifestations  establi.shes  the  diagnosis  in  hy-■^t^•^ia. 

Diabetes  Mellitus.^l diabetes  is  a  disorder  due  to  the  inability  of 
the  organism  to  properly  metabolite  carbohydrates. 

Etiology. — The  disease  occurs  in  rneu  more  fnipienlly  ihii[i  womcti 
(y  to  2).    It  is  a  disorder  of  all  ages,  but  more  commonly  appears  after 


548  SPECIAL  DIAGNOSIS 

the  fortieth  yi'«r.  It  is  a  disi-uso  of  the  wrll-to-do  and  afRiient,  ami  often 
oct-iirs  in  the  Aamc  families  for  several  ^iterations.  I  )iulM*lcs  is  fr^ 
qucnt  among;  thf  Jewish  raw.  rare  iii  Negroes.  Husband  arni  wife 
are  fre(|iiently  affeeted  (cMnj'ufial  diabetes). 

Prohmpni  tux<-ttiin  Irmii  gross  trrors  in  eKtiog  («.  g..  uncooked 
or  im-ompletely  eooktil  starches,  too  rapid  eating,  too  mueli  finni.  and 
nioiilal  aiLxiety  or slre.'<s  while eatin^c)  are eontribiilory  caust-s  (Hodgson). 
Conditions  associated  with  transient  glycosuria  (g.  r.)  are  fm|iit-ntiy 
fiircmniiiTs  of  true  diabetes.  The  direct  cause  of  the  disenst-  is  probably 
sonic  jicrversion  of  internal  secretions,  whether  due  to  a  failiir*-  of  ih« 
iiitiTiial  si'cretion  of  the  pancreas  which  inhibits  sugar  priKliiction  by 
the  liver,  or  to  a  h>  |KTsecretioii  of  the  adrenals  and  ohrouiaffin  .s\slem 
generally-  (from  stimulation  of  the  sympathetic  system),  tli«  hypor- 
seeri'tion  eiuisitig  nii  <»(tructioM  of  the  snpir-produciiig  mechanism  of 
tlic  liver. 

Syniptoms.-  'I'hc  tlisejL*e  i.s  eharflcleri.sticall.v  insidious  in  onset  and  L* 
tni|uciLil^  recognized  by  iieeident  in  routine  exiiuiinatton  of  the  iirinr. 
«-■<  in  life  in.suraiice.  The  occurrence  of  one  of  tlie  following  conditions 
would  suLit'cst  an  e.\Hniiiiiition  of  the  urine — progressive  miiM-ular 
wcjikiicss  uithiiiit  cause;  rapid  cmuci.ilion  in  young  persons;  excessive 
ihirsl;  excessive  hunger;  und  imreajsed  frequency  of  micturition,  nith 
polyuria. 

The  urine  is  of  \\\f\i  s[iecific  gravity,  pale,  and  eontnins  HURar  and 
frcfpicucly  acetone.  In  a  twenty-four-hour  sjiecimen  the  sugar  varies 
from  11, o  to  \i  iiikI  S  per  cent,  in  uritrwitcd  cases  I  lOtt  to  2,'JO  gius,  sugar 
being  excreted  I,  in  the  trcjitcd  cases  the  pcnrntage  and  amount  .secr^-tcd 
varying  with  I  lie  .severity  ofthi-disea.se  ami  the  diet.  The  total  nitrogen 
is  increased,  from  the  normal  10  to  15  gms.  per  diem  to  15  to  20  gins, 
or  niure.  The  ammonia  output  may  be  incrca.'^ed  from  the  normal 
0..'»  to  l.o  gms.  a  diiy  to  4  to  S  gnis.  and  more,  the  ammonia  excretiou 
iialieatiiic  the  dc-gn-e  of  acidosis  present. 

Complications.— The  irLore  important  complications  are  referable 
to  the  ncrviiiis  system  and  the  ga-stro-intcstiiiiil  tract.  Coma.  Hue  to 
the  (iccinniiiiilioii  in  the  tissues  of  orgfuiic  aeids  from  disturbance  of 
fat  metabolism  uuid  iTitosication)  may  come  on  sudilcniy,  may  follow 
some  iiifi'clion,  excitement,  mental  -stress,  etc.,  or  may  appear  slowly, 
with  weakness,  heaihiehe.  nausea,  vomiting,  and  insomnia.  As  the 
condition  advjuices  the  coma  deepens  anil  the  patient  cannot  be 
aroused:  Kitssliuiurs  il>spriea  tippeurs,  the  pulse  is  rapid  and  weak, 
the  pupils  arc  liilated.  and  the  tcm]HTature  is  snbnonnal.  Death 
usually  weurs  "  itliiii  a  few  days.  Among  other  nervous  complications 
ajipeariiig  from  time  to  time  in  the  course  of  the  disen.se  .^re  neuralgia, 
peripheial  neuritis,  tlie  sij-ciilled  diabetic  tabes,  vague  parc^'sthcjiias, 
ntinitis.  herpes  zoster,  trophic  ulcers,  and  epileptiform  attacks.  The 
gusfro-intestirial  coniplicaTions  include  |)olypluigia  or  anorexia,  vague 
symptoms  of  indigestion,  const ipHt ion  at  tunes  alternating  with  diarrhea. 
A  dry,  fi.-is.ured  tongue  is  frequently  .seen  and  the  teeth  readily  dec 
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spoiipncss  of  the  gums  snd  gingivitis  are  frequpiit  occurrences.  The 
liver  may  \te  t-nlarge*!  by  itself  or  in  ron junction  with  linm/ing  of  tlie 
skin  (hemocIiromiitosisK  The  gen i to-urinary  coinpliciitions  itickidc 
nephritis,  the  urinary  fimtings  of  which  are  particularly  markeil  before 
the  onset  of  conjH;  cystitis  at  times,  associated  with  pneuinaluria, 
mlvitis.  vaginitis,  urethritis,  and  halauilis.  Amenorrhea  is  frequently 
riotcii  and  abortions  are  common.  I.ons  of  sexual  [Hjwcr  is  frequently 
seen,  f  leneral  arterioscWosis,  with  its  train  of  symptoms  and  sequences, 
is  common;  gangrene  of  the  Jowcr  exlremitie.s  frc(|ticntiy  develops 
as  a  result  of  it.  Pulmonary  complications  arc  usually  In  the  nature 
of  terminal  infections,  the  result  of  lesscrieil  resislnnee  to  Imclcrial 
infeetious.  Local  skin  disorders,  as  boils  and  carbuncles,  pruritus, 
eczema,  and  urticaria  are  conmiou  and  annoying  complieiition.s.  The 
skin  is  harsh  and  dry  and  ]>erspiriition  rarely  occurs. 

Di&gnosis. — This  dei>ends  upon  the  finding  of  grape  sugar  in  the 
urine  when  the  patient  is  upon  an  oniiuary  diet.  If  this  persists  the 
relatively  uncommon  transient  glycosurias  and  alimentary  glycnsuriaa 
can  l»e  eiiminatcil.  However,  in  patients  with  apparently  a  transient 
glyco:iuria.  the  tolerance  for  glucose  should  Iw  estimated  before  making 
such  a  diagnosis.  1(H)  guLS,  of  glnense  a  re  given  U])oii  an  enijrty  stomach. 
The  patient  voids  urine  at  the  end  of  six  hours,  preserving  this  specimen 
togefh<T  with  any  urine  vuideii  before  this,  that  is  in  the  six  hours  after 
taking  the  sugar.  The  remaining  urine,  voided  in  the  next  eighteen 
hour.s.  is  also  save^l.  l>ut  hs  a  sepamte  specimen.  Toleninw  is  imrmal  if 
no  sugar  appears.  ,\limentary  glycosuria  is  present  if  there  is  a  trace 
iif  sugar  in  the  six-hour  s|iei'inien  and  none  afterward.  Tolerance  is 
suhnonnal  if  mure  than  '1  gnis.  nf  sugar  are  excreted  anil  if  there  is 
glyeoMiria  in  the  eightecn-hoiir  siieeimen  ilalent  diahete.s— .larieway). 
If  n  patient  is  found  tn  have  a  true  diabetic  glycosuria  it  is  of  much 
importance  to  estimate  the  grade  or  severity  of  the  case  and  to  determine 
the  [irescnce  or  absenii-  of  aciiliLsis,  and  If  presenl,  (he  degree.  The 
severity  of  the  case  can  lie  readily  determined  by  plaring  the  patient 
upon  a  protciri-fat  diet  for  three  ihtys.  .\t  the  end  of  this  time  a  known 
quantity  of  carlwhydrate  ts  added  to  the  diet;  for  example,  90  gms. 
(3  ounces)  of  white  wheat  breiiil  which  eciritnin  .'jij  gins,  of  carlxi- 
hyilratc.  In  addition  tn  this  there  will  I>e  a  small  rpiantity  of  carbo- 
hydrate in  the  cream  given  with  the  diet,  so  that  the  piitieiit  will  take 
apprusiniately  6()  gnis.  of  carbuhydrutc.  The  total  quantity  of  the 
urine  passed  in  twenty-four  hours  after  the  ingestinn  of  the  bread  is 
measured  and  the  amount  of  sugar  excreted  is  cstlmatcil.  If  no  sugar 
is  found  and  there  is  no  ketonuria  the  ease  i>a  mild  one.  (-ases  excreting 
II  certain  percentage  of  this  .^iigar,  uml  "ho  show  an  awtonnria  from 
time  to  time  are  nioilerately  severe,  and  those  in  which  more  than  the 
amount  of  carbohydrate  ingesteil  is  excreted  are  severe  caries.  In  the 
latter  ease  there  will  always  l>c  disturbance  of  fat  metabolism  with 
persistent  ketonuria.  The  degree  nf  acidosiH  ran  be  very  roughly  esti- 
msted  by  the  degree  of  reaction  of  the  qnalitAtlve  tests  for  acetone 
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nml  (liafctif  luiil.  or  by  the  iiiiioiint  of  MHliiim  I)k'nrtMjiiatP  neoeiisary  to 
nciitralizfr  the  iirinc  inorm.  =.") — HI  gnis.),  if  there  is  no  bladdrr  or 
otiicr  toi'iil  iiriimry  tract  (-uiiiiilic-atiuii.  lU'usuuably  oxact  cstimationi 
of  tlic  tlt'KTnc  of  iiciilosis  arc  made  by  the  e.-^timatioii  of  tbt>  output  ot 
nmnionia  which  is  furninl  in  iinTciiscd  aim m Tils  by  tin-  ur^aniitin  from 
its  iiitroKfii  in  order  to  iiinilraliK*'  tlu'  excessive  aecumulation  of  aeid. 

Amyloidosis.— A  niclMbolic  disorder,  developing  in  the  course  i>f 
pri>li>TiK'-(l  suppnrutioii. 

Etiology,  The  disonler  i-s  most  crunmon  in  advancei)  tuberculosis 
of  llir  l)i>m.s  unil  ill  advanced  syphilis,  though  any  long-i-iuiiinued 
suppuration  or  non-suppurative  eacheetie  condition  niay  cttust*  it.  It 
occurs  most  frifpieiitb  in  jonng  adults.  The  lesions  nrc  usually  exten* 
sive.  (K-ciirrinK  most  frequently,  however,  in  the  liver,  sple*-!!,  kidney, 
mid   inlcsiiiii's. 

Symptoms.— These  arc  cliiefly  those  of  the  preeeding  disease.  Invol\t- 
menl  of  the  liver  occnrs  nilhout  jaundice,  pain,  or  portal  obstruction. 
The  liver  is  uiuforinly  enlarged,  smooth,  and  with  rounded  bonier.  At 
the  same  time  the  spleen  is  found  to  be  palpable.  Kidney  involvement 
is  .snjiKe.slcil  In  the  pHvsiinc  of  larjce  amounts  of  clear,  idbiiminous 
urine,  of  low  specific  gravity,  containing  hyaline  and  wa\y  cjt.-.ts,  and 
\i\  the  presence  nfeileuia.  Intestiuiil  iiivulvemcnl  is  sliown  by  a  severe 
intractable,  painless  diarrhea.  In  nddition  the  general  comlition  of 
the  patient  is  typical.  He  heeonics  progressively  anemic,  weaker, 
eni:iciatcd.  witli  palliti  skin  and  with  more  or  less  anasarca. 

Diagnosis,-  The  np]iciiniriee  of  ilic  above  conditions,  some  more 
marked  than  others,  in  a  patient  who  presents  some  ctioloRical  factor, 
renders  fhe  diafinosis  ntimislakablc. 

Obesity. — .\    metabolic    disorder    ciiaracteriKed    by    excessive    fat 

di'\i'ln|>llU'llf. 

Etiology.-  The  eiiufiition  is  frc(|ucntl,v  hereditary,  but  in  the  greater 
perci'nl;ifrc  of  cases  the  condition  is  actuall,v  caused  by  a  secondary 
inactive  life  assiiciatcd  with  ovcrciitinj;  of  fats  and  carbohydrates  and 
o\erindnlpence  in  alcohol. 

Symptoms.-  The  c.iridiiion  is  self-i-\ii|cul-  Ihspnea,  muscular 
weaknci*.  iin]iiiired  dit;cstiou,  and  constij)ation  are  the  direct  results 
of  the  disorder.  .Arteriosclerosis  is  fretjueiitly  ussociatcil  and  myocardial 
hisnffif'iency  ifatty  heart)  is  eoinuion. 

Diaenosis.- M.wcilcmii  and  eilenia  are  easily  excluded.  Several 
other  fiirnis  of  fatly  aeeuinuJHtions  are  seen. 

1.  .If/z/Kw/.v  7J'i/urii,v(i.— (See  page   Ml.) 

2.  Adiposis  Tuhi-rMn  Siiuplrx  (.\iiders),— .\  eoniiilion  chnracterizetl 
by  fatty  growths  in  the  .subcntanenus  tissues  of  the  extremities  and 
the  abdomen,  siiniewhal  resembling  adijiosis  dolorosa,  but  amenable 
to  dietetic  ircalnicnt. 

3.  ^JllUill]l■  I.I/iiim(ito»it. — Multiple,  painless,  circumscribed,  fatty 
growtlis  occur  frequently  without  Kcncral  obcsitj". 
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4,  Adenolipomatosis.— Fatty ,  symmetrically  distributed  overgrowths 
in  relation  to  the  superficial  lymph  nodes,  particularly  of  the  neck,  are 
seen  at  times. 

5.  Syndromes  of  Frohlich  and  oj  Cushing.— The  first  is  characterized 
by  adiposity,  smallness  of  stature  and  defective  development  of  genital 
organs;  the  latter  of  adiposity,  with  overgrowths  and  sexual  dystrophy. 
Both  conditions  are  due  to  derangement  of  functions  of  the  pituitary 
body,  the  adiposity  resulting  from  deficiency  of  the  posterior  lobe 
secretion. 


CHAPTKR   XXXV 
DISEASES  OF  TliE  m/X)D   AND  DlCTLIiSS   GI-AXDS 
DISEASES  OP  TBE  BLOOD 

General  Considerations.  The  blood  ia  both  a  tissue  and  a  fluid, 
mid  is  ill  I'Uisf  relalioikship  tu  nil  th^  orgnns  nnd  tissues  of  the  body. 
It  xTVfS  thf  functions  of  tarrying  to  the  body  tissues  oxygen  and  food 
iukI  of  rcuH'viriK  from  tbcm  the  prorhirts  of  Hiinboluiiii  and  kutabolbm. 
Kurtheruiorf.  llic  blood  contains  tlir  elcniciits  with  which  infet'tiuus 
iiiul  iii\ic  di^iiM"*  anil  ciniiiiti(m_s  are  fought. 

'I'lms  the  NoimI  is  de|)cii<lciit  upon  umiiy  factors  not  n«x>-S8artl>' 
(lircetly  runtHTnol  with  it,  but  which  may  cause  secondary  changes 
in  it*  eon^lilm-iils.  FurthtTiiiore,  tin.-  biniHJ  is  directly  dependent 
upon  ccrtiiin  nrKaiis.  tlie  hcniopimtir  system,  for  the  continual  lypfiiera- 
tioii  ilmr  i>  ntcrssiirv  to  prcwrvc  its  sbort-livcij  dements  and  alterations 
in  the  l>hH>d  may  be  at  times  entirely  due  to  (unetional  cbanfces  in  these 
nriTJins;  wlicllier  duf  tn  insufficient  nutrition  or  actual  diseasi*.  Iriastly, 
idtiration*  in  the  bluod  result  in  diniinutinn  in  its  functional  capacity 
mid  ilu'  ntln-r  (irpiii>  MuilVr  t'r>iui  Tin-  lailurr  of  the  blood  to  bring  Qutri- 
lion  iind  tu  carry  olV  wuile  priidu<-ts.  Thus  the  symptoms  of  blfiod 
utfci'iions  nri-  due  tn  the  ctlVct  of  the  altered  hloo«l  upon  the  function 
or  the  nutrition  of  the  organs.  Many  functional  symptoms  thiw 
.-■riving'  may  be  the  iirsi  iuiliciitiou:' of  blood  ilisease,  as  vertijio,  liejidache, 
dyspnea,  or  palpitation,  all  very  ciiiimioii  symptoms.  The  symptoms 
mii\  be  >uliji-(ti\e  ur  nlijceiive,  or  both.  The  recognition  of  the  former 
comes  fnmi  the  history  of  the  disease  and  the  complaints  of  the  patient. 
The  latter,  or  l!ie  nbjceti^e  HVinptnnis.  are  determined  by  the  physical 
examination  of  llie  patient  anrl  (lie  eviintnutiou  of  the  blood, 

Anemia.  .\i;emia  i>  <'haracleri/fd  by  a  reduction  in  the  number  of 
red  IiIikkI  (■ell^,  or  of  their  heirmglobin.  In  general  we  say  an  anemia 
is  (A)  primary,  essential,  op  idiopathic,  due  to  the  absence  of  a  well* 
<icfiiied  cause,  or  |H)  secondary,  due  to  some  rccogruT'.able  blood  des- 
troving  condition.    The  eneinias  may  be  suitably  subdiviiltd  as  follows: 


■c 


1  Si'cijndjiry 

The  l^lo^l  eau.Mil  i>li>ervation  iim\'  be  sufficient  for  tlie  recognition 
of  anemia.  The  color  of  the  skin,  the  ajjpearanec  of  the  mucous  mem- 
branes, and  the  evident  bn-athlessnesa  of  the  patient  are  gros,s  indications 
of  changes  in  the  blond.    On  injury  it  is  found  tliat  the  patient  Is  easily 


i 


DISEASES  OF  THE  BLOOO  AND  DUCTLESS  (ll.ASDS        553 

pri:>stmt(il,  tliat  there  b  hreathle-ssness  on  exertion,  tliat  there  is  palpi- 
tation ami  perhaps  cardiac  oppression.  The  patient  eonipliiiiis  of 
nenralgias  in  various  parts  of  the  body.  Headache  is  a  more  or  less 
constant  symptom,  with  the  peculiarity  that  it  incrc-Hses  when  tlie 
patient  ascemis  stairs,  and  i.-i  often  throbbing  or  pulsating.  The  anemic 
subject  has  usually  a  poor  appetite  and  siilfers  from  Kastralgiu.  altlioii^li 
it  may  he  renieml>ereil  that  the  ga.strir  symptoms  of  anemia  are  as 
often  priiruirv  as  weonilary.  Many  of  the  syinploiiis  whicli  attend 
neurasthenia  oeeur  h)  the  eourse  of  anemia. 

On  physieul  cxiimiriatiori  of  thf  patient  the  appearHnce--«  above 
indicated  are  observed,  although  grave  anemias  may  be  present,  and 
yet  the  lips  be  brlKht  red.  the  color  under  tlie  nails  fair,  nnd  the  cheeks 
flusheil.     i.'^ee  Color  or  Hue  of  the  Surface.) 

A  study  of  the  heart  and  bloodvessels  usually  yields  the  ]>hysieal 
signs  that  attend  anemia.  Here  again  it  nnist  Ih-  remenilRTed  that 
considerable  anemia  may  be  present  without  the  customary  murnmrs 
in  ihc  bliiodves.sels. 

The  Blood.  -'ITie  final  diagnosis  of  anemia  rests  upon  an  examination 
of  the  bk>c.id.  The  various  forms  of  uiiciriia  give  rise  to  blood  changes 
in  a  measure  peeuHar  to  the  respective  variety.  The  primary  anemias 
have  characteristics  which  will  be  deM-ribeil  in  the  special  sections.  The 
seeoiidary  anemias  show  the  following  blood  changes. 

In  iifitif  ttri-Dndnrfi  inii'i'iia  from  hemorrhage  the  red  ciiri)uscles  may 
be  rerluced  to  l.'ilM).000  while  the  hemoglobin  is  reduced  to  a  ilegree 
greater  thfin  the  red  cells.  The  leiikoiytes  are  increased  iu  number, 
the  polynuclear  forms  l>eing  relatively  much  more  numerous  than  the 
other  varieties. 

The  reii  i-orpuscles  are  jialer  than  normal.  There  is  aiiisoeytosis 
and  some  poikiloL'ytosia.  An  excess  of  nucleated  red  corpuscles,  or 
blasts,  i?  seen  in  severe  aiieniias.  If  the  norniolihists  are  in  exii'-ss, 
active  regeneration  is  in  jirogress;  if  the  nu-galoblnsts.  there  is  revision 
to  einbrxiuiiil  regeneration,  a  MTimis  iitipiirt  in  a  I'lisc  of  anemia.  In 
fatal  anemia,  the  rcii  cells  are  like  those  in  the  furiu  just  (iescribed, 
although  nucleated  red  ciir|iuseles  are  absent,  The  while  cells  are 
sometimes  reduced  in  number;  the  mononuclear  forms  may  be  relatively 
miraeroiLs. 

In  I'hrunlr  M'l'iiiiiliirij  fDinin'ii.  the  occurrence  of  |>(ilychroriiatiipliilia, 
anisoeytosis,  and  puikilocytnsis  \>  con^ranl  and  marked,  .\ueleated 
1^  corpuscles  are  not  common,  although  a  few  of  some  kind  are  seen 
in  the  severe  forms;  usually  large  nucleated  cells  with  karyokiiietic 
figures  occur.  These  eorpuvcles  have  pale-stiiining  nuclei,  The  bliMid- 
platelet  count  is  increased.  There  is  usually  moderate  leukocytosis  iti 
seconiiary  anemias,  with  increase  In  the  polyiuiirplioiiuclcjir  elements. 

For  clinical  purposes  it  is  necessary  to  make  a  number  of  etiological 
divisions  of  chronic  scctindary  anemia. 

I.  Toxic  Anemias. — The  poison  may  he  develope<l  in  the  body  or  it 
may  be  introduc-ed  from  without.    Toxemia  is  a  factor  in  the  anemias 


Pemiciaas  Aibemia. — Pernicious,  eswniial.  Adilisnn'i*.  i>r  Bicmifr's 
Hticmiu  is  u  M'vcn-  micuia  occurring  without  adequate  kitoH'ii  cau^ 
nintiinf:  »  pmgresnive  n*urx  with  pranounced  Kmis^iims  ami  usually 
tfrminiitin^  in  dvatii.  Tlit'  rlUili>s!i  of  the  dijcast*  has  not  been  dr-It-r- 
miiKHl  satisfartorily.  It  oomrs  most  frequently  after  the  twfnticth 
ywir  nml  iK-twccn  tliat  year  nnd  the  age  of  fifty.  ExdudinR  the  infht- 
ence  of  precnancy  and  parturition,  it  is  twice  as  frequent  in  nifii  as  in 
women.  I*revious  extmu^tiiij;  disen^,  rlinmic  (ca^tric  Biid  intestinal 
«>tarrh.  jjrt'at  piiysical  overexertion,  exposure,  pvat  shock  or  frifrfat, 
pni-eik-  in  cx-rtairi  ca^-s  the  dcvriopnit-nt  of  the  disca*.  The  diaea-xe 
is  varioiBJy  attrihnteil  to  an  iiifw-lion.  either  bacterial  or  protosoal, 
to  alinicntarv*  sepsis  ieutliiig  to  hcniolxsi:*,  or  to  a  primar>'  ni\'clof^nelic 
disi>nier.  It  h  prolrably  due  to  faulty  beniatofienesis  or  hemolj-sis,  or 
M  comliiniitioii  of  lH>th. 

SvMiTo\i.s. — The  disease  usually  develops  slowlj-  and  insidiou^y, 
the  patient  presenting  the  uriiiiiary  svTiiptoms  of  anemia — pnllor. 
wciik!ir>>.  .-.hiirtne^^  of  hrcath.  palpitation,  venous  uiurmurs.  jos,'*  irf 
itpjH-lilc,  iiml  iiiiiuiired  di^;cstion.  As  the  di.*ease  progresses,  the  skin 
hcc.>nn'*  a  piilc  lemon  hue.  weakness  and  dyspnea  increase;  tlic  patient 
ha-  iiii.iik>  of  ilt//tiies'«.  riiiiiint-ss.  and  ringing  in  the  ears;  there  may 
he  sli);ht  etlenia:  lu'lliorrliages  (KTa*iioiiiiliy  m'cur  from  the  liosc,  the 
lu>\M-K.  .iiid  into  tilt-  retimi.  The  heniiirrhngeii  are  itmall  and  distinct 
in  the  skin  and  niiuims  memhranes.  There  is  no  emaciation;  the 
palii'Ut  ii(ipi7irs  neII-noiiri>hc<l.  'I'hi-  long  Imnes  are  often  tender  u|>on 
pre-viire.  ."■eeondary  sdonnic  rhanpes  in  llie  spinal  coni  caus*-  late 
symptoms  of  liHumoinr  !i1a\i:i  or  Iji1it;iI  sclerosis.  The  urine  is  of  low 
spt'i'ilic  irravitv,  luid  usually  contains  iiii  incrca^d  amount  of  urt^ilio. 
liiarrlica  may  !h'  prc-mt. 

Ft-rrr.-  .\  piTUliiirity  <•(  itic  di^i-use  ii  the  cmi  iirreiKx'  of  fever  of  an 
irrecuhir  type.  The  (cniperature  nirch'  risi-s  lujrher  than  102'  or  103°  F. 
in  the  evcniii^rs,  and  i^  followed  hy  a  mornin);  reniiiwion.  It  i.t  not 
iisimliy  present  in  the  early  stajres  nf  the  diseasi'.  may  he  nhsent  for 
weeks  ai  n  tinu-  when  iJic  disease  is  fully  deveh>ped,  and  may  cease 
entirely  in  the  later  vtiicr-^. 

///oof/,— The  lihiiMl  elianp'S  in  idiopathic  anemia  are  characteristic, 
and  are  essenliiil  tu  the  dia):ni>si.t  of  the  <liscMst'-  In  hrief  they  arc; 
1 1 1  \er\  hiPEC  rcductimi  in  liic  iiundicrol'  red-hI(Htd  iflls;  (2)  an  absolute 
diminutitni  in  the  amount  of  hemo);lobin.  hut  as  conlpa^(^l  with  the 
numher  iif  rtti  cells  sometimes  a  projiortiimalc  increase:  (Jll  considerable 
variation  in  the  size  of  the  cells,  the  averiige  .sine  iif  the  cells  probably 
lieinK  larger;  (4)  poikilocytosis;  (5)  nuoltwtHt  rcd-hlnod  i-ells;  (6) 
dep.'iierativc  cells. 

Ueduction  in  the  number  of  red  cells  (oligncythemia)  reaches  a 
mure  extreme  decree  in  pernicious  anemia  ihaii  in  any  other  disca%; 
the  nundier  oflcti  fulls  below  l,CHPO,(HXi.  I'uikilocytosis  i.s  present,  but 
even  more  characteristic  is  an  anisocytosis.  The  average  size  of  the 
red  tvlis  .sci-ms  to  he  increased,  as   is  the  proportionate  nnionnt  of 
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iHMiiogiultiii  in  crufh  ci-ll,  liut  iiiitTocytcs  are  fairly  coimnun.  Erj'thro- 
blasts  are  alniosi  always  ftmnd,  the  megalohlast  rells  prednminating, 
Hk'  soK-nik-d  blijixl  cri-nes  Jiri-  elm  rack- rizi-cl  hy  a  sudden  transient 
inrrease  in  the  number  of  eirriilntinK  erythrohlasts,  usually  megahi- 
bliistic  in  type  and  w>iiie  sliglit  iiiiTfuse  in  the  number  of  ordinary 
er^tliroeytes  and  in  the  leukocytes.  Polyehrnmatophilia  and  granular 
deitfncration  of  tlif  rcil  cell*  i>  alsd  cununon.  'I'lie  leuki<cytes  are  usually 
diHiiuishol  in  uumlier.  tlioujili  there  is  a  relative  lyniphoeytosis.  The 
IiIiknI  platelets  are  iiMially  iliniininhed. 

DiAii.Nusis.  The  most  important  diagnostic  features  of  the  disease 
are  extreme  oligocythemia,  relatively  high  percentage  of  henioglnhin 
(color  index  high),  a  noticeahle  inimber  of  large  nuclcati-d  red  blood 
eelU  (megaloblasts I ,  an  average  increase  in  the  size  of  the  cells,  anil 
nil  this  without  einaciatiun  or  <iisfoveraiile  loi-»l  iliseuse  that  might 
bear  a  eausalivc  relation  to  the  anemia.  I-Ixtremely  charaeteristie  are 
the  periods  of  remisi^ion  in  which  the  blood  picture  approuehes  that 
of  the  normal,  only  to  be  followed  \ty  a  rchipse.  The  rcniis.sion>  grad- 
ually become  less  marked.  :>liortcr,  and  uithnut  iniicli  irnpruveuieiit 
in  the  blood  pictures  until  death  takes  place,  In  addition,  retinal,  sub- 
cutaneous, and  sui:nHK  ous  hemorrhuge»,  a  urirjc  iv  itii  urobilin  in  excess, 
and  vaguv  gastric  symptoms  in  the  absence  of  organic  disease,  point  to 
IXTiiiciuus  or  idiopathic  anemia.  The  distinction  from  severe  secondary 
anemias  cannot,  as  a  rule,  be  based  on  the  blood  examination  alone. 
The  histor\  and  the  physical  signs  must  pliiy  a  proniincnl  part,  while 
all  possible  causes  of  secondary  anemia  must  be  excluded.  Carcinoma 
of  the  stomach  or  liver,  cirrhosis  of  the  liver,  heart  disease,  renal  lii^- 
ease.  tuberculosis,  parasitic  anemias,  can  all  be  excluded  by  aii  ordinary 
careful  study  of  the  case. 

Ari-A-STic  Anemia. — This  is  a  wvere  form  of  .Addisonian  anemia 
in  which  the  bone-marrow  shows  aplastic  (failure  of  formation  of  new 
ci'lls)  instead  of  hyper|'htstic  or  nieta|>lnstic  changes.  It  differs  clinically 
from  the  oniinary  form  by  especially  atFcctiui;  young  women:  by  iti* 
Stewly  jtrogression  without  remissions,  causiu;;  death  in  a  few  months; 
by  its  tendency'  to  causi-  subcutam-ous  or  submucous  hemorrhage  and 
ill  its  blood-picture,  viz.,  a  hiw  color  inilex.  ab.Hcnee  of  erythroblasl*. 
much  potkilocytosis  and  unis[^>c>tosis,  and  n  lcuko])etiia  in  which  the 
lymphocytes  are  much  increased. 

Ii6llk«iiila  iLeucocrtbemla). — A  disease  of  the  blood-making  organs 
charaetcrioed  by  great  and  pcr^stent  increase  in  the  white  bIoo<l- 
voriHiscles,  by  diminution  in  the  number  of  reibblood  cells,  which 
■re  altered  in  sha))c  and  size,  and  display  nucleated  and  degencrateil 
forms,  by  a  h-s>s<-iied  amount  of  ln-moglobin,  anil  by  ihanges  In- the 
B{>leea,  lyuiplintic  gliinils.  and  medulla  of  the  bones.  .\s  a  rule,  the 
h\ooA  in  leukemia  presents  one  of  two  distinct  tj^ies:  (1)  the  ini/t-liiid, 
■ssocisted  with  greiit  enlargement  of  the  spleen,  murk«l  marrow 
changes,  and  little  or  no  enlargement  of  other  lymphatic  tissue;  usually  a 
vcrj-  chronic  type;  (2)  the  fywr/'Aoi<f,  in  which  some  one  set  of  lymphatic 
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gUiKlf)  ia  enlarged,  and  the  cnlargenient  of  the  »pleen  sometime;^  equals 
tlml  of  the  iiijeloid  fonii.    Tfiese  cust-^  muy  bt>  acute  or  chronic. 

The  cause  of  the  dbcase  is  unknown,  some  believe  it  is  infe^-tiuus 
ill  iialnre,  othrri-  that  it  i*  nM»|>histic.  Ncitlicr  theory  has  been  prov«J, 
The  disease  occurs  twii-c  as  frequently  in  men  as  in  women,  and  two- 
thtrfl*  of  the  rases  api>i'ar  helwt-^'ri  tin"  Iwentietli  and  ftftit^th  vcars. 

Myelirid    Leukemia.-    In    tlie    mytloid    or    so-called    tfJetionieilullarg 
form  of   the  disease  the  onset   is  insidious.     The   patient    may    first 
notice  i;riiiiiuil  weakness  iind    loss  of  strenuth.     Occasionally    profit^ 
henmrrhajie  from  trilling  causes,  as  the  drawing  of  a  to*nh,  nniv'  be  the 
curliest  syniploni.     Oral  symptoms  resemhiing  any  acute  mouth  or 
thr()at  infection,  may  he  the  first  manifestation  of  the  disease.     iVI(h« 
frt'<niently.  hnwevcr,  tiio  patient  first  notices  that  the  spleen  steadily 
cnlarKcs.  tluiuph  it  may  attain  considerable  size  before  the  putient 
IxTomes  aware  of  it.    The  en]ar;j;enient  Is  not  usually  imliiful,  but  gives 
rise  to  11  feelinn  of  distention,  weight,  and  draKging.    niere  may  be 
tendernes.s   on   jjalpation   and   pressure,   and    sometimes  ihc   piiticnt 
('omplaiiis  of  sharp,  stahhin^'   pains,  due  either  to  attacks   of   Kn-al 
peritonitis  or  to  sudden  enlargement  of  the  spleen  and  consequent 
slreti'hing  of  the  nqisiile.    Tlie  splenic  enlargement  ia  uniform,  so  that 
its  shape  and  characterltitlc  notch  are  unchanged.     Not  infre<|uently 
the  enlari^fnient  is  so  nrfJ't  as  to  Kll  the  left  liypoeliroiidriiie  and  iliac 
region^,   and   rcacli  beyond   the  middle  line  toward  the  right  groin. 
Soinrlinies  u  \e[iou>  hinn  can  he  licjinl  over  it.    As  the  result  uf  this 
enlargenunt  the  diaphragm  Is  pushed  upward,  increasing  the  dyspnea 
alreinly  laiisrd  hi   anemia,  and  sometimes  inducing  jialpitation.    The 
gastric  functioTis  are  ilisturbcl   froni   pressure;   vomiting  and   otlier 
s\ni]>ti:nns  of  d\.spepsia  are  ccinnnon. 

A  rise  in  temperature  is  a  \'ery  coimiion  symptom.  The  fever  is  of 
irregular  type,  usually  with  nocturnal  exacerbations,  the  temperature 
not  often  rising  above  IOU°  F.  The  febrile  type  nmy  be  intermittent 
or  nniilteiit.  and  suinelinies  there  are  periods  of  apyrexia.  The  npvTexia 
is  said  to  be  itio>(  markeil  toward  the  close  of  the  disease.  Such  cases 
nni  a  usually  rapid  eoiirse,  marked  by  considerable  dropsy  and  extenaive 
ht'morrhage, 

.V.»  the  disease  progresses  weakness  increases:  anemia  becomes  mcH« 
intt'rl^^-;  edema.  a>cite-s,  or  hydrotliorax  occurs;  lieniorrhage  from  the 
uose.  gums,  IkiwcIs,  stomach,  lungs,  or  uterus  further  exhaust  the 
patient;  digention  is  poor  and  diarrhea  is  common.  Ileudaehe  and 
tinnitus  arc  freipient  symptoms.  oi'ea,sionally  itelirium  aiiil  coma  nmy 
oeeur.  and  deafne.^  Is  not  uncommon  toward  the  close  of  the  disease. 
The  eyes  may  be  the  seal  of  leukeiiuc  retinitis. 

The  liver  is  enlargwl.  often  to  a  consl<lerable  degree,  but  without 
Special  symptoms.  The  .^ame  is  at  limes  Irne  of  the  l\m|>halic  glands 
and  other  adenoid  tissues,   The  long  bones  may  be  tender  upon  pressure. 

The  Blood. — The  most  charaeterislie  aiul  important  ehange.'i,  from  a 
<Uagnoslie  point  of  view,  occur  in  the  blood.    There  is  always,  sooner 
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or  later,  a  secoDtlar^'  aneiniii  which  is  chHnicttrrlittHl  by  a  notable 
number  of  luirnKiIilasts.  The  platelets  are  incrcasctl  as  is  also  the 
it)U ^Illation  time.  The  number  of  white  eelK  of  iill  viirietie*  is  greatly 
increa.sed,  but  a  larjje  i>ereenuige  of  these  increased  eclh  is  inmie  up 
of  muiiuiiu clear,  finely  gritniilar  eell.s,  ihe  myrioi-ylfs,  or  marrow  cells. 
These  cells  are  not  ameboid,  a  distiiietly  notieeabk-  feature.  The 
)f;raiiules  urc  line  and  iieulrnplulie;  the  iiueleus  is  oval.  As  many  as 
l.DOO.IKH)  white  eelU  laverape  4.i(I.IRK))  may  lie  euuntnl  in  a  eiibic 
millimeter  of  liiimd,  the  ni.\ eloeytt?*  eonstitntinR  l!0  to  .')!)  per  cent, 
of  the  total  number.  Instead  of  there  being  one  white  cell  to  3tXJ  or 
■500  red,  the  ratio  falls  as  low  as  I  to  5  or  1  to  H,  or  even  lower.  Kven 
in  jjcriods  of  etunparative  well-beiii);,  when  the  total  leukoe.Me  eoimt 
may  be  nearly  nr  quite  normal,  a  high  pereenlade  of  niyeltR-ytes  still 
remains  and  distinguishes  leiikemiii  fnnu  other  eomlitionH  in  which 
the  white  cells  are  increased.  In  ordinary  leukocytosis  myelocytes 
are  absent  an<l  nn  iucrcaseti  [wrc-eiitjine  of  the  polymorphonuclear 
lenk(M-yteit  is  regularly  seen. 

Not  only  do  the  white  lells  greatly  hierease  in  number,  but  they  vary 
considerably  in  size  and  react  differently  tti  stahiing  (luids. 

The  variation^  in  the  leukocytes  in  thi.H  disease  are  as  i'ullows:  (1) 
the  small  monomielear,  especially,  and  uLso  the  polymorphonuelear 
elements  are  relatively  iliminished,  although  absolutely  increased;  (2) 
the  ffTcat  difference  in  the  size  of  the  rnultiruidenr  elements;  Ci)  the 
]>rescii<r  of  the  myelocytes;  (4)  the  presence  of  a  normal  or  but  slight, 
relative  increase  of  eosinophiles  in  so  cKtensive  an  iiu-rea.se  of  leuko- 
cytes anil  the  presence  of  co.sinophiles  with  a  single  round  or  ovul 
nucleus,  the  eosinophilic  myelin '\'tes,  rarely  seen  in  any  other  disease; 
{.i)  large  mononuclear  elements  with  karyokinetic  figures  (Miiller);  {(1) 
mast  cells  incnascd  rehilively  and  jibsolulely. 

The  essential  points  in  the  diagnosis  of  rnveloid  leiikoi-ythemia  are 
(1)  A  marked  excess  of  leukocytes  in  the  blocwl,  with  a  high  percentage 
f)f  myel(K-ytes,  the  ratio  of  white  to  reil  falling  below  I  to  .'ill  or  1  to 
20.  the  individual  lenkiK-ytes  varying  in  size  and  characteristics,  as 
already  des<Tibed;  i2l  enlargement  of  the  spleen;  (;i)  the  occurrence 
of  hemorrhages  and  dro|Jsies  unexphiinable  by  disease  of  the  heart, 
kidneys,  or  other  organs;  (41  the  symptoms  of  a  severe  grade  of 
anemia,  as  dyspnea:  i.")l  leukemic  retinitis;  l(i)  fineiiiie  fever;  (7)  the 
presen<T  of  eo-.inopiMlic  myelocytes,  mast  cells,  and  nucleated  red- 
blood  (t'll». 

Lymphoid  Leukemia.-  The  lymplnK-ytie  form  of  ihe  disease  is  not 
so  common.  It  may  he  chronic  or  acute.  The  former  is  eharaeterizcd 
by  enlargement  of  groups  of  the  lyni[>hatic  glaiuls  and  by  llie  same 
general  syniptoin>  and  signs  as  the  invcloid  form  (excepting  the  great 
increase  in  the  size  of  the  spleen  and  the  liver).  The  great  incn-ase  in 
leukocytes  is  In  the  jiroprirtion  of  the  lymptn«-ytes,  which  are  of  the 
small  variety  and  average  alamt  un  per  cent,  of  the  leukocytes  present, 
though  large  lyni|>lioeytes  are  also  found.    The  granulocytes  are  ab.so- 
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lutrlv  H*  wdl  as  Mativdy  ilecrwis«l.  The  total  inrrea^e  in  the  colorits) 
oleniMits  is  not  sii  fxtvssi%-t;  300,000  per  cm.  is  un  rxtmne.  KosinophtUs 
mimI  ntiHmtol  r«l  <t4ls  are  rarr.  The  myeloryte  is  not  ii^citatly  prpseni. 
Aiiitr  ItHtkftnia  of  the  lymplwid  Xypc  fiwiiH-iilly  show  the  prcatt^l 
iiMtra-f  in  the  lanw  nu>»nimc)o«r  eletnents  (lymphiH-ytes) ;  the  main 
featuivs  an*  hijth  fever,  often  h  prwuouiKcii  Hn)t:iii'i.  inurkcti  tendency* 
111  htiiMirrhn^.  a  tiiinition  nf  symptoms  of  only  a  few  weeks,  late  sweJJ- 
ins  of  the  k'^""!^-  «">■'  *  rapidly  propv^ing  nnemia.  occasional Iv  with 
i)nf)i-ate<I  t\">l  >tIK. 

Atrplul  L«ul»inia.^  i .  .  I nrmta  infanlum  piKudoleukrmira  nf  v. 
Jak^h  t>  ili>|iulti)  as  »  (Hiniciil  entity:  an  intense  aocmia,  lcukoc>-- 
tiifis.  Unx  spleen  aiul  liver,  «  l)lo«xI  comiilitin  with  certain  rhnra<-ier* 
i>lit-s  of  binh  leukemia  and  pernicious  anemia  or  even  of  sti-i>tiilur\' 
uiwniiii  an-  lo  I'e  s»i>n.  It  is  renu-nibere*!  that  the  infantile  heuiopoielie 
.»>  stem  h-siminK  n-mUly  to  any  iiiHticnc-e  w  ith  a  result  fur  more  striking 
and  viirii-tl  tlmu  in  the  luhill.  Many  of  tliesc  cases  may  be  letikcmias, 
(H'rnietinis  nneniias.  or  anemias  scctnMhiry  lo  rickets  or  syphilis. 

'*.  fhli-niuui  is  at)  Hi>pi(-»l  fi*in  of  lymphocytic  leukemia  in  which 
llivix-  i*  in.iek>hla?-lie  liyperpinsia.  The  re^iiliiiiK  tnmors  have  a  (;reenisli 
linl  mitt  hIm-  riM-  to  MVellin^  over  the  affecieil  hones  or  the  tissues,  as 
well  as  to  ivrliiin  pressorv  symptoms  iexi>phlhalm(i3,  headaclic.  hone 
jiainsV  The  hUxil  ehan>:es  and  the  jiviiiptoms  are  essentially  like  those 
of  rtiiile  l\nii'lioiil  leokeiiiin. 

;i.  /•'niiiH(ffn.i  i^  a  tenii  npplin]  to  a  group  of  syuiptoms  which  ^^ 
tm-  iisMkimiti  with  Uie  Moi>.l-pittun-  of  some  of  ihefeatum  of  leukcmial^H 
aiitl  -^'Uiv  of  |MTitii'ions  jinemia.  The  lenn  is  redundant  and  probnhjy^^ 
oiil\    doirilie  ni,\)iii-til   forms  of  leukemia  assoi-iate^l   with  profound 

Erytbteuiia.  h-liiriilhernia  ifilh  C^nonif. — \'a(|ueK'3  disease  or 
(Kler's  di^-ase  i*  a  tli-^-as*'  itf  the  hemnpoieiic  tissues,  ctiaructcrizeil 
h\  persi-'tent  i\ jitio-is. enlarpfl  spleen. and  polycythemia.  The  visible 
nnii-mi>  mi  iii1>niiH->  and  the  >kin  of  the  ftue  and  liands  have  u  rather 
pei'iiiitir  porplisli  iiiMlthti  iipi't-iiniiiee  wliieh  may  in  l(>ii<;-stamiinf;  ea:^tC4 
lieeotne  pikiiiiciiiid,  I'lie  pacictit  imiy  noiire  headache,  tinnitus,  liebe-^ 
Utile.  i>n'(cre—.ji«-  iiii<)  iiriiihiiii  wc-ikiii-xv,  and  ahdominnl  fulness,  Hent- 
orrhiiKc  t'runi  llic  nuicous  incndiranes  oi-casionaliy  occurs.  The  spleen, 
and  III  tinie-i  the  liver,  i-*  enlariced.  The  hliHH  I -pressure  is  elevate*! 
mill  the  liliMid  shows  ;i  rnarkeil  er\  thrwytosis  us.(KHI.IHHl  to  ]."{,()()(l,()00), 
ini-n-iiM'  in  licniofjioliiu  iIl'C  per  iiiit.  to  2{)0  per  cent.),  and  a  slightly 
iiHTciiMii  or  riiirio;il  li-iikwyie  count  with  a  relative  increase  of  the 
poh  unclear  ncuinipliiles. 


HEMORRHAGIC  DISEASES 

PtlTptUft.-  A  term   applied   to  the  small  s[Hitiliineous  hemorrhages 
which  (Hcur  ill  the  skin  or  mucous  membranes,     lis  pathogencstd  u 
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unknown,  tlioiigh  roniinoiily  it  is  s>'TnptuiuntJc  of  suinv  obvious  dis- 
order. The  9o-<ral!ed  primary  or  idiopathic  purpura  has  been  divided 
into  t\n-  .simple,  hi-morrha^ii',  rliouniiitic.  Mini  abdoiniiml  typr».  All  these 
types  arc  probablj-  only  degrees  of  severity  or  various  manifestations 
of  the  same  diwase. 

Idiopathic  Purpura. — In  rimple  purpura  (purpura  aimplex)  the  hemor- 
rhages arc  limite<]  to  the  skin.  They  ron.Hi*t  of  (1)  bright  red 
spots,  viiryhig  hi  mkc  from  that  of  u  pin-head  to  thnt  of  a  ten-cent 
piece;  these  spots  arc  under  the  skin  and  arc  unaffetrteil  hy  pressure; 
they  farle  gradually  from  red  to  yellow  and  ili»»[>pi^r;  f,2)  larger 
spots  or  streaks  railed  vihices;  (3)  eechymoses.  The  disease  is  said 
to  be  most  ctimmon  about  the  a^te  of  pul>erty.  It  may  ivme  on  in 
the  midst  of  H)ipureiit  }iealtli,  or  it  ina\*  follow  an  illness,  as  typhoid 
fei'er.  Purpura  occurs  espe<rially  upim  the  legs,  the  standing  posi- 
tion seeming  to  fa\'or  its  de\'t-lopaieiit.  The  hemorrhages  appear  in 
successive  crops. 

In  the  heiit'irrliiiffie  form  (mnrhiiit  maoilit»iis),  heniorrhiige  wc-urs  from 
the  mutMUS  meuibnines  as  well  as  into  the  skin.  The  onset  of  these 
ra.ses  is  sudden,  although  there  may  be  a  day  or  two  of  depression, 
lassitude,  headache,  and  nausea.  The  fir^^t  symptom  noticed  Is  generally 
fever,  which  is  apt  to  he  mfMlcrate,  then  an  eruptiim  is  iieteete<i,  and 
for  a  day  or  two  the  patient  may  seem  to  be  only  slightly  ailing.  Copiou.i 
epistaxis  may  now  occur,  or  hematemesis,  hematurin,  lienioptj  sis,  or 
bleeding  from  the  bowel,  or  all  of  these  and  other  hemorrhages  may 
(K-eur  the  same  day.  The  tem|)erature  may  be  only  miMliTatfly  raised, 
or  it  may  n-Jiih  HH"  to  105°  F..  or  even  u  higher  point.  The  pulse  at 
first  is  frequent  il:;il  to  140).  but  of  gtxwl  volume  and  tension.  Sub- 
sequently, in  imfavoriible  case'*,  it  bei'iirues  tlireiirl_\  utiJ  \er\  l'rei[iient. 
Hemorrhage  may  also  «H?enr  into  the  choroid  an<l  brain  substance, 
with  blindness  and  paraly.sis  as  ;*e(|uels.  It  may  also  occur  itiio  the 
uvula    or   ton:siI. 

The  degree  of  anemia  depends  ii]Kin  the  copiousness  of  the  hemorrhage 
and  the  length  i>f  time  llie  diseiisr  lii^ls.  SometiTiies  the  lieniorrhages 
ean.se  great  exhaustion,  with  a  tendency  to  collapse.  In  this  as  in  all 
forms  of  purpura  the  rloltiiig  linn-  of  the  blood  is  greatly  delayed. 

Hhfu matic  I'urpura  i, Pelio.*is  Jthfii mnlim  Srhiinlrin '3  Iii.if<ur) .  — 
The  peculiar  features  "f  this  type  arc  teiiiliT  and  swullen  joints,  edema 
of  the  subcutaneous  cellular  ti^suL-.  and  pMr|iuni.  a*s.H'iiiiei|  fnspteiitly 
with  urticarial  wheals  and  Intense  itching  ipurpura  urlicansl.  The 
sul)eutaueous  hemorrhages  coiiMst  of  pelechia,  \  ibices,  and  eeehymoses. 
There  may  he  such  large  hemorrhages  into  the  penis,  sc-rotum,  and 
uvula  a.s  t(i  result  in  gauitrene  and  slow  M'pariilinn  of  the  ilcad  tissue 
hy  uteeratiou.  Kpistaxis  may  occur,  bn(  copious  heinorrhiigcs  from 
the  stomach,  the  bowel,  or  into  the  kidney  or  other  organs  are  rare. 
The  duration  is  apt  to  be  long,  convalescence  being  ilelayeil  by  repeated 
outbreaks  of  purpura,  vvilb  multiple  arthritic  symptoms  and  edema. 

Osier  has  called  attention  to  the  fretpient  association  of  purpura, 
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nnjtioneurotio  edema,  urticaria  and  erythema  ocriimng  diirfiy  ii 
cliililrci),  and  with  a  proDOunrecI  ti^-iidt-iti-y  to  fnxiiicnt  relapses  and 
reciUTences. 

Abdominal  Purpura  {Hennck'a  /*MrjH(m).^This  type  resembles 
hemorrliaKic  jnirpiini,  but  is  further  fhiirncterizcd  by  f^astro-intvstijul 
cri.*es  of  severe  pain,  vomiting,  diarrliea  and  hemorrhajrt'.  cnlarRenient 
of  the  spleen,  with  oecasionully  artliritis  iiud  Lii  inHiiy  rases,  acute 
nei>hritis. 

Diagnosis.— Vrimnry  purpura  is  distiiigiiishett  from  scur\-y  I>y  tlw 
absence  of  antecedent  debility  and  anemia,  of  spODKy  ^mis.  and  of 
brnwiiy  imliinitinn  in  ttie  linihs.  As  a  rule,  the  cutaneous  hemorrhages 
are  largLT  in  snirvy  ttmn  in  (rnqnira. 

I'urpiira  is  riistingnisbed  from  nentr  infectious  di.seases  by  the  ahwnw 
of  severe  constitutional  syniptimis  wliich  chiiracterize  the  graver  forms 
of  these  disease.* — in  whiih  alone  a  punmric  eruption  is  likcJy  to  I>e 
severe  enoiiKh  to  cause  iloul)t. 

Ilemopliilia  is  liistiiiKuishcd  by  the  hlstorj"  the  patient  gives  of  being 
n  lileciiiT  liy  licpcility. 

SecondaTr  or  SymptomaUc  Purpura, — I'uqHira  is  frequently  a  »^■mptom 
[if  tin-  follow  iuj;ciinilit inns  ami  sliitcs,  the  heniorrlmges  usually  ooenrriiig 
a>  petcdiia  or  ecchyinoses, 

1.  Jnjfdiiiii.t,  notably  acute  endocarditis,  t^Tthiis,  cerebrospinal  fe^'er 
and  sepsis;  less  frequently  mrasles,  smallpox,  scarlatina,  syphilis,  etc. 

2.  hiliixirnlioii.i. — in)  Kxojjenous  toxins  as  snake  hite,  drugs  (iodi^lcs, 
bromides,  quinine,  beilailonTui,  ergot,  and  copaiba);  (l>)  endogenous 
toxins  as  those  fornieil  in  llic  course  of  Jaundice  and  nephritis. 

3.  Citvliirlir  Sfafci  —  Scnilit\ ,  ciinirr,  siirciTnii,  tuberculosis,  Hodgkin's 
disease,  leukemia,  pcruii'ious  anemia,  and  starvation, 

4.  Nniriiii'r  ('<i>nlH''iiix  (uiyclopatliic  purpura).— Myelitis,  tnUes,  neu- 
ralgia, and  liystcria  istisniatal. 

r>.  Mfrl'tiiiical  CuiidHii'iin. — I'riilonj;i'd  \cnous  stasis,  as  in  wliooiting 
cough  jmruxysnis.  epileptic  seizures,  heart  disease,  or  after  the  applica- 
tion of  lifc'lil  handapes. 

H«mophJlia, — When  hemorrhage  recurs  and  is  not  readily  checked; 
when  it  occurs  spontaneou.sly  or  follows  a  slight  traiuiia;  when  it  occurs 
both  ill  skin  and  mucous  mi'inbraiics;  when  there  is  a  family  history 
of  licmiirrhaKC  and  if  occurs  in  males  it  IsHkcly  to  be  due  to  hemophilia. 
When  to  these  ,syniptonis  are  added  sweliirifis  uf  one  or  more  of  the 
large  joints,  occurring  with  or  without  pain  (hcmarthrosis),  sometimes 
with  heat,  reilncss,  and  fever  resendding  tuberculosis,  or  at  times  id  a 
form  resembling  arthritis  deformans,  the  svrtijitom  complcs  is  complete. 

The  frequent  sent  oj  hnnorrhaijr  is  the  nose,  and  next  the  gastro- 
intestinal tract  anti  kidne,\.  The  bleeding  is  from  the  ca]iillaries:  it 
may  pro\-c  fatal  in  a  few  hours,  or  last  for  da>s  or  weeks,  with  final 
recovery.  Intense  anemia  follows  the  prolonged  hemorrhage,  but 
the  blood  is  replaced  with  renuirkahle  rapidity.  ,\11  operations,  even 
the  most  trivial,  are  extremely'  dangeruus  in  hleetlers.     Circumcision, 
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extraftion  of  teeth,  and  leec-hiiig  are  crediteil  with  tht*  most  ileiillis  by 
Grandidier.  The  disease  is  transmitteil  througli  the  female  members 
of  a  fiimily  to  the  males.  It  is  in  nil  probability  due  to  the  absence 
of  nne  of  the  elements  necessary  to  produce  dotting  of  the  blood  with 
consequent  insufficient  fibrin  forointion. 

Diagtioxis. — This  is  readily  made  upon  the  trend  of  symptoms  of 
inheritt'd  Innlnn-y  I"  hlml  in  males.  Tht;  coajriilatioti  time  of  the  blood 
is  slower  than  in  any  other  disorder.  It  is  much  delayed  or  tlie  blood 
may  completely  fail  to  clot. 

Hemorrhaee  in  the  Newborn.  —  Hemorrhages  in  the  newborn  occa- 
sionally occur  as  a  result  of  birth  injuries,  septicemia  ac([uire(I  during 
birth,  or  congenital  sj'philis.  The  liemorrhage  may  come  from  the 
umbilicus,  the  nose,  the  gastro-intestinal  tract,  or  the  nemto-unnary 
tract. 

Hemorrhage  in  the  newborn  may  be  a  manifestation  of  one  of  the 
following  three  specific  diseases: 

1.  Kpidtmij"  Hemoglobinuria  (Wiiiekel's  Disease).— Tins  disease  is 
prohahly  infectious  in  origin.  It  is  characterized  clinically  bj'  fever, 
jaundice,  anrl  cyanosis,  suddenly  appcjiring  within  the  fourth  to  tenth 
day  of  life,  followed  by  dyspnea,  vomiting,  diarrhea,  hematuria,  and 
nicthemoj,'lobinuria  and  small  hemorrhages  into  the  viscera  and  tissues. 
The  disease  occurs  in  institutions  and  runs  a  rapid  course,  usually 
tenninating  fatally. 

2.  Ariiti'  Fntt]!  Drgmeration  in  the  Newhorn  (Buhl's  Disease), — 
Although  very  similar  to  Wiuckcl's  iIischsc,  llicre  is  a  greater  lendciicy 
to  external  hemorrhage  and  inanition  in  this  lethal  affection,  which 
shows,  post  mortem,  marked  I'alty  dcgeiicration  of  the  internal  viscera. 

3.  Morbus  Maculostis  Neonalorum. — The  "hemorrhagic  disease  of  tlie 
newborn''  iliniially  resembles  closely  the  heniorrlLigic  form  of  purjmra 
(morbus  maculosus),  but  there  is  a  greater  rr-iiilcac.\  to  heniorrliagc 
from  till-  bowel.  The  ilisease  appears  to  be  self-limited  and  is  frequently 
associated  with  fever. 
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The  Pituitary  Body.-  Diseases  of  the  pituitary  IxMly  are  recognized 
eitlier  hy  .-ixuiptoms  suggestive  of  a  brain  tumor  (7.  v.)  or  by  symptoms 
due  to  alteration  in  the  functions  of  the  gland  or  by  a  comliiuatiou  a( 
both.  The  antoriur  lobe  is  suppose*!  to  elaborate  an  internal  secretion, 
a  hormone  which  in  sonic  way  airecl-.  Iindily  growth  ami  sexual  ilevelop- 
uient.  The  functions  of  the  postcrii}r  lobe  in  some  way  are  related  to 
metabolic  processes,  more  especially  the  assimilation  of  sugar. 

Hypersecretion  of  the  anterior  lobe  (if  the  gland  in  the  ailult  canscM 
acromegaly  {>ee  |iage  lllj),  and  when  congenital,  giantism.  Intolerance 
for  sugar,  loss  of  flesh,  elevation  of  the  blood -pressure,  and  a  moist 
skin  are  chararteriMic  of  hyperseiTetion  of  the  posterior  lobe. 

Congenital  hyposeeretion   of   the   anterior  lobe  causes  infantilism, 
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wliicli  is  chaructcriKed  hy  imperfect  growth  and  inc'umpletP  development 
nf  till'  sexual  nrgans,  while  hypn-tecrt-tiun  in  later  life  results  in  loss  of 
sexual  charaeteristies.  Ilyposecretion  of  the  posterior  lobe  leads  to  a 
marked  increase  in  the  tolerance  nf  su^ar,  with  a  t^ndenry  to  aijiixisity. 
psyeliii'  distiirhnneos  and  somnolence,  excessive  thirst  iiml  polyuria. 
suhnorniai  teinperatiirc,  slow  pulse,  and  lowerei!  sj'stnlic  blood -press.ii re. 
.Mtenitiiins  in  the  fnnelions  t>f  the  lolies  are  uxiiHlly  iisstH-ittted,  but  not 
necessarily  is  there  h  similar  alteration  in  function.  I-Vctiuentl.v  there 
is  a  hyi»er^triTeliiin  of  one  lolie  and  a  hypusecretinti  of  the  other,  e.  g., 
aeroinef;aly  1^  frci|uenfly  associated  with  symptoms  of  hypersecretion 
of  the  anterior  lube  and  hy|)oseeretion  of  the  piwterior  lohe. 

The  Thymus. — The  functions  of  this  gland  arc  unknown,  though  it 
is  supposed  in  some  way  to  be  eonneetf-d  with  the  orRans  of  internal 
secretion.  'I'hc  only  eoniHtion  of  the  jiiand  of  clinical  interest  is  eniar(;e- 
mcnt  or  hypertrophy.  This  is  usually  associated  with  status  lymph- 
atii'us.  It  amy  be  the  cniise  in  <'lnldren  of  laryngismus  strididus  or 
of  distinct  asthmatic  attacks  (thymic  asthma).  Sudden  death  from 
asphyxia  (IIiiiiiiiixUkI)  in  children  without  previou.t  respiratory  difficulty 
and  without  adequate  cause  (anesthesia,  etc.)  is  freipiently  found  to 
he  associated  with  an  entar<;ed  thyiinis  and  status  Ijmphatiens.  .An 
enlar(;cd  thymus  is  probably  present  if  there  is  general  lymphatic 
enlargement  a^isoeiuted  rtitir  dnlness  at  the  upper  part  of  the  sterniiin 
and  slightly  ti>  the  ri(;ht  and  left,  extcrulim;  to  the  area  of  cardiac 
dulness.  .\  palpable  mass  may  sonn'times  he  felt  above  the  sternum, 
when  the  hcail  is  retracted.  The  -r-ray  will  positivelj'  disclose  the 
presence  of  iin  enlarjjed  ffland. 

The  Thyroid  Gland.— The  thyroid  uland  may  be  enlarged  from  simple 
Ruiire  nr  Irnin  ixophthalinii-  iroitrc.  I'Inlarfrenicnt  may  also  be  due  li> 
irilliinMtiatiiin,  iih^crss  and  morbid  ;:ni\Ulis. 

Exophthalmic  Goitre  iVmern',  ['nrryn.  or  liit/K-Jow's  Diaecue)  is  a 
ciitidilion  riotiibly  larjjely  <lue  to  hyperthyroidism  i)r  hyperseeretioD 
of  the  thyroid  i:land  ilurgely  iodotliyriii).  characterized  by  fiirhycardta, 
IreniuT,  r.i-'>]ililli'i,liii"S.  with  ii.v-ociatcd  <icnlar  symptoms,  and  etilargement 
of  lilt'  Ibijri'iil.  The  roruiition  is  >npposcrl  by  miuic  to  be  priuuirily  in 
the  nervous  (sympathetic)  .sy.steni;  l>,v  others  to  he  simply  a  di.sea3e 
of  the  thyroid  gland  alone,  tiraves"  ilisease  begins  slowly  in  mostCBSes, 
thoUKh  occasionally  the  onset  is  acute.  The  ilisease  is  conunonly  subje(?t 
to  rcrui'-.-.ions  and  cxace^l)ll^ion^  and  runs  a  vit\'  I'hronic-  course.  It  is 
far  more  connnon  in  wonien  than  in  nieTi.  It  nmy  develop  at  any  age, 
but  is  most  connnon  in  early  ailult  life.  .\  ia-nriiiic  heredity,  exhiiusting 
disease,  infections,  general  debility,  and  iincmia  are  predisposing  causes, 
while  sndilcn  fright  or  .-hock  is  said   I<i  be  a  connnon  i-\eiting  cauae. 

Ti\r}iij<-<irilin. — Attacks  of  palpitation  ina\    recur  at  intervals.     The 
fre*|neney  may  not  be  over    HHI  or    ll'D  in  the  i^aHy  stages.     Ijjter, 
however,  the  puhe  iK'ats  1(5(1  to  ISd  or  even  'IW  jier  niimilc.     It  is  small 
and  regular.     In  time  the  heart  becomes  liypertrophied  and  dilated 
anil  there  is  often  a  lon<l  liiisie,  systolic  nnirnmr;  llic  larger  arteries  ao' 
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even  sometimes  the  smaller  one*  show  the  vostular  distrilmtiori  liy 
incri-aseti  pulsiition.  sometimes  wilti  thrill. 

The  Thiiroul  (Hand. — The  thyroid  cnliirgeincnt  may  Iw;  very  slight 
or  extreme.  The  size  of  the  giiilre  seems  to  have  no  relation  to  the 
severity  of  tlie  symptoms.  The  right 
hihe  nitiy  be  larger  thnn  the  left.  The 
eiilargemeiil  is  painless,  soft,  ami  eoin- 
]ircssUile;  it  may  pulsate  with  i>r  with- 
out thrill,  and  over  it  can  he  heard 
vusi'ular  miirtiiiirs. 

lixiiphthalmos. — Promineiiee  of  the 
eyes  is  the  most  ccinspiciimis  feature 
of  well-markett  eases,  Like  enlarge- 
ment of  the  thyroid,  it  varies  in  de- 
gree, but  rarely  is  wholly  ahsent,  The 
protrusion  allows  the  white  selerotie 
to  show  aliove  and  hrluw  the  I'oriieii. 
giving  the  eyes  an  iiiniatural.  startletl. 
staring  appeiininee(nalrynipleHwign). 
When  the  eyeball  is  simply  directed 
downward  the  upi)er  eyelids  do  not 
follow,  but  remain  spasnuHlieally  ele- 
vateil  or  lag  hehinil  the  movement  of 
the  eycbidl  (vonGraefe's  sign).  The 
eyeball  may  heeome  inliamed  ami  even 
slungh  from  inability  to  riose  tin-  eyeliilN.  In  rare  eases  one  eyeball 
alone  is  alfeeted.  Infrefpu'iit  anil  ineomplete  reflex  winking  iStelwag's 
sign),  inability  to  evert  the  upper  lid  (<iiH'ord's  sign),  treirior  of  the 
upper  lid  when  it  is  elosti!  gently  ( Uosenbaeh's  sign),  insnffieienry  of 
the  internal  rceti  nuiscles  iMoebiii.s'  signj,  ami  nnmenms  other  ocular 
signs  are  present. 

Tri'i'ior. — Fine  involuntary  ninsnilar  tremor^,  eijrht  to  nine  n  seeond, 
arc  present  in  nearly  all  the  eases.  Tiiey  lire  usually  synuiietrieal  hut 
vary  slightly  in  degree  in  the  different  extremities.  The  mentality  is 
one  of  irresponsibility,  uneoneern  as  lu  the  gravity  of  the  dbease,  and 
want  cjf  ciineeiitration. 

In  addition  to  these  eliarnileriNrii'  s\'ni|iloms,  loss  of  flesh  and 
strength,  jKTiods  of  pyrexia  of  irregular  tyi>e.  impaired  appetite, 
diarrliea,  and  desponilency  are  observed.  'I'he  diarrhea  is  ihanielerized 
by  the  passage  of  three  or  four  III  rge.  fatty  stools  a  day.  The  inenstrnation 
is  apt  to  be  disturbed.  Tinnitus  ,'niriiini,  headaohe.  aiid  vertigo  are 
not  uneomrnon.  anri  stunetiines  there  is  profuse  sweating.  A  restless, 
nervous  eseilement  (Chariot)  is  very  eommon,  edema  of  the  feet  is 
often  seen.  Transitory  wngioiieurotie  etleJiui  of  the  eyelids,  the  face, 
hands,  and  the  supraclavicular  and  infrarlavieiilar  regions  la^eurs. 
Transient  erythemas,  excessive  sweuling,  Ihishing,  iirtieuriii,  and  other 
va.somotor   phenomena   are   common.      A    more  or   less   pronounced 
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ateaoAawy  snesiia  b  present.  asstximXxA  vitk  a  rcfatnc  and  at 
dbaohrte  b'n>[rfH>c>tuQb.    Palj-ima  a  frequent  aad  thoc  is  • 
to  transitofj-  f^lyctisuria- 

IHofttona. — \\>J1-<l^'rl<i[>ei)  rmaes  are  readSy  raeagMed.  Hk  cadjr 
cases  by  bypprt}i>TotdE<m  without  gTOphthahaoa  aad  witt  gtiitiuBahh. 
enlargetDents  of  tlw^  tli>Totii  pn-wnt  difficulties  in  AgMaa,  bot  tfar 
association  of  tachycaniia,  tnrmor,  aei^OBi  i^'iiitituMJ,  mad  Taaoiotor 
phenomenon  are  most  5US]|;estive. 

Mrx«deiii«.— Myxnlcma  is  a  coocfitioa  MBtJ  tqr  a  total  or  paitMl 
a)f:^_-n<r  *•(  ttie  ihyWid  secretioo  (h>T<it^3FB0wfian).  The  foOowinf 
varietie:^  are  seen:  (I)  spootaneoos  mjicdena  of  the  adoh:  (-)  poet- 
operativr  myxFdems  (cadiexia  stmmqnva);  i3>  infantie  OQrxedena 
(cretEnisml. 

1.  Spnnianrmu  mgif^nita  \s  a  disease  of  Matare  Gfe  and 
i»i>n  frequently  in  women.  It  is  cliaractCfned  by  dense 
swdliofn  which  mk  girnrnd  ami  which  do  not  pit  oa  ptcasore- 
anHA  are  more  frequently  atTeeted  than  the  finders;  tlie  legs  more  tbaaj 
the  feet.  I'.-uiaHy  the  ■•wellinjrs  arr  irre^Ur.  In  some  a 
davkiilar  jraddUi^  inay  be  the  moet  tnark«l.  There  b  a  «**^fc™g  dMiBg»J 
in  the  appearaiir«  nf  the  fai-e.  pani^-ularly  the  none  and  toeebewL  '~ 
niw:  t>e<-i)nK-4  thtrkciw:<),  tlie  farrbead  more  prT>inincnt  and  overfasngn^ 
The  outline  of  the  face  b  rounded,  ami  the  teiin  "  fuU-mooo"  ia  *ry*tTil 
Ui  it.  The  .tkin  b  thiikewil,  dr>',  nixl  rough,  somewhat  UaBBtaccB^ 
pale  or  yellow  in  e»l'ir.  and  of  a  d>ini:b>  i-on.->i'^tenre.  but  *ith  a  moderate  \ 
Airtcf^  lit  cU^tii'itx,  The  hanil^  change  in  «hape.  become  •quare 
spadc-^hapMl,  and  the  linjiers  clubbed.  The  naiU  become  brittle  and 
dtsturlrtd,  the  hair  ilry,  har^h,  <4ii<l  may  fall  out.  The  body  weig^ 
bemme^  much  inrrt'a^ed;  tnarke<l  ner\-i>U5  and  mental  sytnptoias  arise. 
Hf»-Kt:h  i*  thick  iiivl  ht->it;itin^',  the  m<m»i>f;-  feeble.  TT»e  inidlciTt  b 
dull  and  irroix-n^ive :  memory  b  wcakcried:  the  temper  irriuble. 
SensibililY  b  imiwir»^,  panicuJarly  the  fiain  <iens«.  The  po^piration 
in  <)imini^he<l.  AbiKtnnal  scn:>ation.^  of  heat  and  chilliness  are  com- 
plniii'-))  III,  a^4  wfll  a.4  nther  jiarc^thc^iaa.  Hie  patient  b  apeoiir,  the 
tf-inifriitiirc  it  nutinormal.  iht  heart's  u<.lion  i«  weak,  the  tes^wratioo 
rJiiKi,'i-<li-  lirfiithli-^->n»-<i  on  -Oight  exertion  b  proDounertl,  and  excftioo 
it<)Hf  i<t  vFrf}'  diflinilt;  whit'*  tlu-rv  is  a  greater  ^n»e  of  fatigue  than 
thrf  exirrtirm  nml  rlic  r-ondilion  of  the  organs  would  warranL  Tlie 
m)i>uiilarity  ii  r-nfi^-bM.  TlH-r«-  i^  irnpairnM-iit  of  ap^xrUte,  indigestioD, 
wikI  flattilciK*:,    ADuiriiirniria  awl  Klycosuria  are  comnKin. 

2.  I'mrltij-rrnlir^  ,\fi/re/ltmn.  'I'hU  occurs  after  the  removal  of  a 
pnri  or  thf  wltole  of  the  lliyroid  Kland.  The  S}'inptuni9  arranalogoos 
tn  l)>^  iwhilt  f'^rm  iit  myxe'lenia. 

'/>.  fnpmliU  Muxnlrmn.  ( 'r«'titii-nn  may  be  ronKenital  or  acquired, 
miiimuii,  sprifadwnlly  or  eivlci»i<'ally.  The  arretted  physical  and 
MW'tiliil  dpvcloptiicni.  iirf  Usually  tmt  in-lwl  until  tlie  end  of  the  first 
(iT  dfirinit  tlif  nwviitd  jrcor  of  lifi"     '•^*"  b*—'  '  *^f.  fontanelles 

o|i«'ii,  Ibf  f«*'»-  found,  bhilclw  *e  lips  ai 
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thick  and  swollen ;  the  tongue  is  enlarged  and  protuljcrant ;  the  expression 
idititir:;  the  hoily  is  ilwarfeti;  tlie  legs  are  sliort;  tlie  abdomen  is  large. 
The  skin  is  dry  and  rough  and  inyxedeiiiatous.  The  liair  is  brittle. 
The  temperature  is  subnormal  and  the  pulse  slow.  Cretins  are  usually 
idiotic  to  a  urcater  rather  than  a  less  extent. 

As  the  case  advances  mental  and  ph>'sical  failure  becomea  more 
prnnoiinceii,  the  patient  becomea  subject  to  hallucinations,  anil 
extremely    irritable. 

The  Parathyroid  Glands.— (See  Tetany.) 

The  Adrenals. — Addison's  disease  is  a  condition  probably  due  to 
insufhi-iency  of  llie  adrenals  as  well  as  the  rest  of  the  chromaffin  system 
generally,  the  result  of  destructive  lesions,  usually  tuberculous.  The 
specific  secretion  of  this  system,  adrenalin,  has  for  its  chief  function 
the  maintenance  of  blooil -pressure  and  of  niuscuhir  tone.  Disease  of 
this  sy.'item,  therefore,  causes  gradual  loss  of  strength  without  much 
loss  of  weight,  unil  cardiovii.^iiliir  astlicniu.  The  diseiise  is  further 
characterized  liy  pinnientation  of  the  akin  and  gastro-intcstinal  symp- 
tums.  It  occur-s  most  fref]uenlly  during  the  active  periw!  of  life,  from 
the  nge  of  twenty  to  forty  years,  unil  nearly  twice  as  often  in  mules 
n.s  in  females.  The  disease  besins  iiisidiou.sly  with  gradual  and  progres- 
sive loss  of  strength.  It  becomes  evident  from  the  patient's  languor, 
weuriTies>  mi  slight  exertion,  and  inaptitude  for  mental  effort  that 
he  is  sulfering  from  some  exhaustiug  disease.  The  most  characteristic 
sjTn]>tom  is  the  extreme  prostration  without  obvious  cause.  The 
appetite  is  impaired  or  tiiere  is  more  or  less  discomfort  at  the  epigastrium 
and  occasional  vomiting,  often  severe  and  frcfjnently  attended  by  head- 
ache. IHiU  pains  In  the  head,  back,  and  abilorrien  are  Tiot  uncommon; 
neuralgi<;  pains  in  the  Umhs  may  be  noted,  nn<l  some  tenderness  on 
pressure  in  the  luml)!ir  region. 

The  pulse  is  extremely  small  an<l  feeble;  in  the  later  stages  it  may 
be  absent  at  the  wrist.  The  systolic  lilnoiUpressure  is  rarely  above 
IIX)  mm.  of  Ilg.  Tile  discoloration  of  the  skin  ap|>ears  gradually 
and  is  the  most  striking  symptom  of  the  disease  when  it  is  well-marked. 
The  external  surfaces  arc  changeil  in  hue,  and  ilcHcatc  |K)rtions  of 
the  skin  underneath  the  clothing  are  also  bronxed.  The  discoloration 
is  not  removed  by  pressure.  The  areas  are  irregular  in  shape.  The 
skin  is  soft  and  pliable.  The  pigmentation  is  never  seen  In  tlie  cornea 
or  in  the  nails.  Bronzed  areas  in  sharply  circumscribed  pati'bes  are 
also  seen  in  the  visible  mucous  membranes.  Sometimes  tlie  whole  body 
becomes  a  walnut-juice  imlor,  a  bronzing  which  is  deeper  in  expfised 
surfaces.  At  times  only  portions  nf  the  horly  are  discolored,  in  which 
case  the  dark  hne  slwdes  olf  gradiiiilly  into  the  normal  hue  of  the  skin. 
At  times  the  bronzing  and  other  cli  anicteric  tic  symptoms  of  Addison's 
disease  are  associatcfl  with  tuhereulnsis  in  otlier  organs.  Conversely, 
ill  cases  of  phthisis  in  which  there  is  bronzing,  tuberculous  disease  of 
the  adrenals  may  be  susi>eettrd. 
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The  Ljrmphatic  GUmds.— Afost  disorders  of  the  Ij-mpliatic  glaods 
are  coii^klered  in  OliupU-r  XIV.  (Exuuiiiintiuti  of  tUe  L^mph 
Glands.) 

Hodgkin's  Disease  (pficiiduleukfinift)  is  a  disease  of  itiikiKmn  muse 
(])i>ssilil\  nil  iiikvtioTil,  tliiinicterizi'il  by  progrt-ssivc  mhirgcniciit  of 
the  lyinpli  nodes,  and  tiy  tlic  Krminal  development  of  a  severe  anemia 
witlu-aoht'xia,  niid  tcniiinutiiigfutidly.  It  isadiscusc especially' roiumon 
ill  young  males. 

Symptoms.-  The  first  s.\iHpt(ini  iioli-d  is  enhirgfiitetd  tif  the  gltniHs 
iif  \\w  iicik,  hilt  sfniiftinics  the-  iiiKiiinal.  less  fntiueiitly  iJif:  a\illar>' 
glands,  arc  first  enlargeil.  Thf  enlargement  is  painless  and  pro^rc-^Nive, 
appearing  first  on  one  siiie  of  the  ntu-k  and  extending  mider  tlic  jaw 
to  the  opposite  side.  The  tumors  at  first  are  distinct,  and  niovahlr 
under  the  skin;  evfiitiially  I  hey  lusc  their  separate  identity,  and  eoelrsoe 
into  hirjre  masses.  Other  (ihinds  in  remote  parts,  as  the  asilla  and  gniin. 
retroperitonenm  and  iirni,  .ire  aiFfeted. 

It  is  dilliadt  to  (leterniine  aeenrately  the  beginning  of  the  diwase; 
sometimes  a  long  period  of  latency  follows  the  early  glandular  swdling; 
sometimes  it  i:eneral  anemia  preei-dt's  any  nolieeahle  swelling  of  the 
gliuuls:  sometimes  the  disease  nm.-*  an  arute  eonrse.  endinj;  fatally  in 
two  or  three  niontli>;  again,  the  onset  of  the  disease  may  be  marked  by 
fever  and  eonstitiitional  symptoms,  and  the  jiilandnlar  enlargement 
appears  Inter. 

The  spleen  beiomes  greatly  enlarged,  hut  rarely  attains  the  dimenaioru 
eonniioii  in  lenkeinia.  Otiier  iidermid  tissue  in  the  intestine,  tonidls, 
posterior  nares,  and  even  the  thymus,  may  enlarge  and  give  rise  to 
pressure  syni](tiim». 

Feirr  is  a  verj-  eonstant  symptom,  but  the  type  is  not  eonstant.  It 
may  be  intermittent,  remittent,  relapsing,  or  eontinnous.  A  enriotis 
I'orni  of  ]>iiroxysinal  relapsing  fever  has  been  deseribed  by  Ebstein. 
In  the  interval,  whieh  may  Inst  ten  ilays  or  more,  the  temperature  is 
normal.     The  jmro-xysm-^  last  from  ten  to  fourteen  days. 

A  severe  anemia  of  the  ordinarj"  secondary  t.v^ie  rle\'elops  progres- 
sively. It  may  he  rapid  in  on>et  or  ii]tpeiir  gradniill,\  but  ultimately' 
leads  to  a  pronouneeil  inehexia.  The  leiifcueytes  may  be  slightly 
inrreiised  and  ihe  rlill'erentin!  connt  is  urieliangtil  though  there  is  often 
a  tendency  to  a  relative  lymphoeytosis. 

There  are  local  s\inpti>iiis  due  to  pressure — cerebral  anemia  from 
pressure  on  the  carotids— eerehra I  eoii(;efition  from  pressure  on  the 
veins  of  the  nei-k;  flislurlianee  of  the  heart  from  pressure  on  the  pneu- 
mogastric;  deafness:  difKeulty  in  deKhilition  and  inustreiitioD;  and 
pleural,  peritoneal,  ami  perieanlial  ctfnsions. 

The  dnmfion  of  the  disease  is  from  six  to  eighteen  months,  death 
usually  resuitinj;  from  exhaustion. 

The  diagnosis  is  based  upon  the  (KTurrence  of  painless,  di.screte  pro- 
gressive enlargements  of  the  lymph  nodes  ussueiuted  with  a  norma) 
leukocytic  picture. 


PLATE   X 


Fie. 


Fia.fi 


Enlargetnem  ol'  ilie  Splcotl. 


Tumor  of  ihe  i-elt  Kidnoy. 
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Tuhercuhus  or  ni/jihilitic  adentlU  may  resciiihle  the  rondition,  and  in 
the  (ibsfiici- of  otIitT  iIciiiori>trHhlr  iimiiift'^tutioiis  nf  tlifsf  nirnrniinis, 
resource  must  He  hail  to  the  specific  tests.  Lymjihtiaarenma  is  iisnally 
ft  ));iiiiriil,  rapiflly  (U'vdo|Hii(5  swell iiiii;.  lull  rnuv  w)  niitiiio  IIiHi^kin's 
disease  tliat  a  portion  of  the  t;land  may  have  to  Ijc  excised  ami  niiero- 
}w<i|)icutly  stuilini  to  make  a  ilia^iiosiK.  The  same  may  he  said  nf 
leukemia  during  the  iH-riods  that  the  bhwd  i;.  aurniul. 


THE  SPLEEN 

riisease  of  the  spleen  is  rarely  primary,  but  oeeiirs  as  a  rule  swoiidary 
tfidisfji.Hiclsewln-re  in  the  IuhIv.  'I'liesyinptiimsare  thtisfof  thi-oripnal 
Ctrnditiuii.  the  secondary  involvement  i>f  the  spleen  liein^  reeogniwd 
oiilj'  h\  the  enlarRcment  (if  the  nrgiin.  Knlftr^reinfiit  of  the  spleen  may 
be  acute  or  chronie. 

Acute  Enlareement  (.leH(e  Sphiiir  Tumor,  .laite  Siile^nitijt). — This 
wc'iir>  in  iert:iiti  irifi'ctions  liisciises,  imrticuhirly  typhoid  fever,  typhus 
fever,  smallpox,  septicemia,  and  erysipelas.  It  «x'eurs  also  in  diseases 
caus^fl  Iiy  atiinial  parasites,  as  malaria,  serondnr.v  syphilis,  kaln-azar, 
rela)isin(!  fever,  and  trypanosomiasis.  A  rare  form  of  cTihirncmeut  is  the 
result  of  emiioli  liMJgi-il  in  the  spleen.  The  splecTi  iTicrcases  nipidly  in 
size,  with  evidence  of  liK-al  pain  ami  tenderness;  fever  Is  present,  anil  if 
SU]i[jiiratiiin  ensues,  the  fever  becomes  hectic. 

Chronic  EDlargement,  -Chntnie  enlarRenient  of  the  spleen  arises  as 
ft  result  of  various  blooil  dispaties,  as  lenkeuiia,  splenic  anemia,  infantile 
anemia,  chronic  polycythemia  with  cyanosis,  pernicious  anemia,  iind 
chlorosis.  In  leukemia  it  frt'(|ueiilly  alt.aiii.%  an  enormous  si/e.extenilinj; 
well  into  the  ahilomeii  and  ut  time^  as  hir  down  us  the  llcuiii.  I'ortal 
obstruction,  secondary  to  cirrhosis  of  the  liver,  pylephlebitis,  etc.,  or 
mechanical  danimiiJk;-Iiack  of  the  venous  blooil  li\  disease  of  the  heart 
or  luUKs,  niay  also  causer  chronic  eiilari;emcnt  of  the  spleen,  as  i|o  also 
ftmyhiid  disease-  and  rickets.  .\  splenic  tumor  due  In  the  abii\e  causes 
is  a  symmetrical  enlargement.  If  acute,  it  is  soft  and  ilabby;  if  chronic, 
firm  and  hard.  Primary  disease  of  the  spleen  is  rare  and  causes  eharnc- 
teristie  irrejjular  enlarf,'cuicnts  of  the  spleen,  as  in  simple  or  ilcrnioid 
cysts,  primary  luniors  or  abscess  of  the  .ipli-en,  Irrctrular  enlargements 
arc  also  fouml  in  a  few  sifondary  conditions,  c.  g.,  guuuuata  of  the 
spleen  and  hydatid  eyst.  The  chronic  enlargements  arc  characteristic- 
atly  ^yinptiiiMless  unless  the  enlarKemeut  is  ]irot)ounciil.  when  ilru^^in^ 
and  dull  pain  in  the  left  side  is  expfricnccil.  In  perixplatitii  the  spleen 
is  enlarjied,  irrt'jfular,  and  often  a  cli^[incr  frii-Tion  rub  can  be  heard  o\'er 
it.  I'ain  or  discmufort  limited  to  the  region  of  the  spltTU  is  the  chief 
symptom. 

Dia^osis  of  Splenic  Enlargement. — Enlargeincnt  of  the  spleen  can 
be  (listint;uished  from  enlarnemerit  of  the  left  kidney  hy  the  (jreater 
movubilily  of  ilie  spleen,  by  tlie  urea  of  iliilness  exteiuliiig  up  to  the 


0(U  SPBCIAL  DIAGNOSIS 

ninth  rib  or  liigliur,  aud  by  th«  palpHtUHi  of  the  sharp  cilgc  of  the 
spleen.  A  kidney  tumor  is  rposswl  by  tlic  colon  and  bonce  its  dulties« 
is  obsfurwl  by  the  mni)aiiy  of  Uic  bowel.  A  splenic  t^iUargfiiirnt  is 
fiiffercntiated  from  jm  eiilarncnicnt  of  the  left  lobe  of  tlic  liver  l»y  tbe 
following  procedure;  nhcr  the  anterior  edge  haa  been  fouii<l,  pn-ssiire 
with  tile  other  linnd  posteriorly  will  bring  the  spleen  forward,  whieh 
wniili!  mil  iKcur  if  thi-  snspt?(te(l  enliirpemon t  was  in  the  liver. 

Primary  Splenomegaly  with  Anemia  t^flanii't  IHscase.  Splenic 
Anemia). — A  primary  disease  «f  the  spleen  of  unknown  cause  charac- 
lerizetl  by  niR-niirt,  a  tendency  to  hemorrhage  and  great  chronicity. 
The  eoiuiition  is  usually  sueceedcfl  by  a  sceoiidary  cirrbosb  erf  the 
liver,  with  itsrites  and  jaun<!ice. 

Symptoms.  -The  enlargement  of  tlie  spleen  usually  Erst  calls  atten- 
tion to  the  loiidition.  It  is  uniformly  much  increased  in  size,  smooth 
and  painless.  The  lilood-pirtnre  will  e.'*tali!ish  the  diagnosis.  There 
is  a  |)r(iiujun<:ed  seeondiiry  anemia  with  »  low  color  index  and  a  leuko- 
penia. 1  lernorrhiifie-*  fire  coininun,  the  bleeding,  as  a  rule,  coming  from 
i-M>phn;;eal  variees,  l.iite  in  the  disease  ascites  develops,  the  result 
either  of  the  .i|ilriiiimi-f:aly  or  of  secondary  cirrhosis  of  the  liver. 

Diagnosis.  The  dingiiosis  is,  as  a  rule,  readily  made.  With  an 
tiiliir(;i (I  splcfii  ill  pi-niicioiis  nnemia,  the  question  of  the  differentiation 
of  tile  tw II  cimditions  is  settled  by  tin-  ciiliir  index,  low  in  Ranti's  disea<tc 
—  hi^li  ill  pernicious  iineiiiiii.  Other  t-hrunie  enlargements  of  the  splet^n 
are  dill'ereiitiiilcd  by  eoiicimiitunl  syiiiptoin.->.  I'rimarj-  splenoincgaJjr, 
niuy  at  lirsl  glance  he  cDiifoiinded  with  ilie  Gaucher  type  of  spleoo- 
iiu'galy  ([irimiirji  I'lidi'tholionia  of  llic  !>pleen)  or  with  the  splenomegaly 
iif  familial  jiuindice,  hilt  the  confusion  should  nut  [wrsist  after  the 
1)1 l-i'oiint  has  htvn  made. 

Splenomegaly  with  Familial  Jaundice. -In  this  comiition  tliei 
per>i>teiit  iiiiiliiriii  .■iilari.'cinenl  of  the  .siileeii  associated  with  pcrsl 
slight  jiiiindiir  without  day-colored  sUioU  and  with  urobilinuria. 
iiiiidilii<ii  is  >tri<tl.v  familial;  it  does  not  ap|wrciitly  affect  the  gei 
health  of  the  patient. 
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I)ISK.\.SES  OF  THE  NOSE  AND  LMtYNX 

DISEASES  OF  THE  NOSE 

Disturbances  of  the  Sense  of  Smell.— Los^  of  smrll,  or  nimsmia, 
occurs  to  a  moderate  degree  in  all  llir  iiiflaiuniiiti.iry  iiml  olistnittive 
ili«')ises  of  the  nose.  Tlie  intensity  depends  upon  the  degreo  of  change 
ill  the  mucous  memliranes,  Aiiosiiiiii  may  also  lie  due  to  diseiisc  of 
the  olfftctorj'  nerve  or  its  centre.  Tluis  lesions  of  tlic  unchiate  may 
cause  it,  or  destructive  lesions  of  the  olfactorj-  bnlh  or  tract  aa  in  fracture 
of  the  anterior  fossa  of  the  base. 

Parosmia  is  the  perception  of  abnormal  oihirs,  and  may  he  due  to 
irritative  lesions  in  the  olfactory  tract  or  may  be  a  neurosis  or  solely 
a  psychical  difhcultj,  as  in  hysteria. 

Hrperosmia.  abnormal  olfactory  scnsitivcnpss,  is  frequently  an 
flssiK'iated  symptom  of  neurasthenia  and  hysteria. 

The  subjective  and  objective  synifiloms  of  disease  of  the  nose  are 
line  in  general  to  ifJlammatiun.  malformation,  morbid  pronths,  and 
foreign  bodies.  They  are  reoogni7,e<]  by  their  suhjcctivc  and  objective 
signs,  by  rbirioseo])ic  inspection,  and  by  bacteriological  and  micro- 
scopic examinations.  When  secondary,  both  acute  and  chronic 
inllammatioiis  may  be  tbic  to  infection.  To  the  acute  secondary 
varieties  belong  the  acute  catarrh  of  measles,  glamlers,  hay  fever,  or 
Influenza;  to  the  chrnnic  belong  syphilis  and  tuberculosis. 

Simple  Acute  Bhtnitis.  Acute  coryza,  or  "cold  in  the  head,"  is  an 
infection  can>cil  b\'  the  Micriimi-rii.i  niliirrhiiHii  alone  or  witli  other 
bai'tcria,  starting  in  the  mucous  membrane  of  the  nose  and  often  involv- 
ing all  the  upper  air  passages.  It  is  ushered  in  with  a  feeling  of  lassi- 
tude, aching  in  the  back  and  limbs,  fevcrisliness,  and  a  sense  of  fulness 
in  the  nostrils,  with  sneezing.  After  twenty-four  hours  an  irritiiting 
discharge  begins.  During  this  time  the  malaise  has  increased.  The 
pain  in  the  forehead  and  cheeks  has  bwome  more  pronounced,  and 
a  nasal  twang  is  given  to  the  voice.  The  fever  continues,  the  tem- 
perature reaching  101°  F.  in  the  more  pronounced  case  with  thirst  and 
loss  of  appetite.  At  the  height  of  the  feviT,  in  twent,\-t'our  to  forty- 
eight  hours,  a  crop  of  heqtes  very  often  develops  on  the  lips.  The 
general  symptoms  then  subside  ami  the  local  symptoms  change.  The 
discharge  becomes  thick  and  purulent,  the  fulness  continues,  but  the 
pain  is  duninislted.  The  inflammation  often  extends  to  the  tear  ducts 
and  to  the  eyelids.    The  latter  are  congested  and  smart  csceedingly. 
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Wry  freqin-nlly,  iiiso,  thf  inflHinmntioii  extends  to  tlie  pharynx,  caning 
son'iic^s  of  tlie  thnmt  ami  stiffiiess  of  Uic  npck.  uiid  cvi-ii  the  larjia 
may  he  iiivolve<l.  A  slight  (lewfiieM  may  ri'-*iilt  from  the  intlaiiinmtiuo 
extending  into  the  Eustii<>hian  tuhcs.  Sppliilitic  coryza  is  s«ru  in 
infant^  and  young  fhililren  iifTtrtci]  with  ht-reditary  sj"j>hilis-  Tlip 
nostrils  arc  swollen  and  red  at  ttic  edgc^,  sniuctinifs fompk-tcly  ocdudwl. 
raiisiiij:  oral  rcspiniliim  and  inahility  tn  take  the  breast  or  liottle, 
Pnstiiles,  fissiiros,  and  nlet-rs  arc  foiirxl  in  the  nose  and  at  the  mar^ 
of  the  orifices.  They  are  alnn  seen  in  the  pharynx  and  larynx,  Hemor- 
rhiige-s  may  oirnr.    Other  evidences  of  lit-Rtlitary  sv-pliilisartr  present. 

Hay  Fever.  Hay  fever  is  an  acnie  affection,  probably  in  mo.'it  cases 
II  niaTiife^tation  of  a  ioeiil  luiHiihj  hietie  reaction  to  certain  |)olleii.«, 
ushered  in  by  parnxysniat  sneezing,  itching,  and  sinartiTig  of  the  inner 
cHntlnis  of  each  eye,  or  of  ihi-  throat  or  iio.se.  After  hours  or  days  of 
Bneezing,  coryza  develops.  The  disensc  eontiinies  for  a  varying  length 
of  time,  and  \<  more  prininnnced  at  certain  seasons  of  the  year,  pjir- 
liculurly  the  hite  fall,  tending  to  recur  at  the  same  time  each  yr4ir. 
Coughinj;  may  he  an  additional  symptom  and  paroxysms  of  asthmA 
may  ile^dop  which  arc  lianl  to  ilisliriK'ii''h  fruni  true  hronehial  n.Nthma.' 
While  the  attack  i^  usually  excited  hy  vegetable  emanations,  other' 
i-iu;iiiiitioii>  ni;iv  alsu  iiiiluie  it.  Certain  ciiiiditioii-,  of  the  nasal  mneoiis 
nieuibraiie  predispose  to  the  attack.  Local  iiiflanmiatiou  of  the  nose 
or  olistructive  diseases  fnmi  hypertroj)liies  are  jirimarily  present.  To 
the  exciting  cause  and  f  lu'  local  predisjiosing  cause  may  perhaps  lie  added 
a  nctirntic  factor.  Aithiii"  ina\'  be  (hie  to  disease  of  the  nose,  but  the 
only  proof  that  it  i>  of  nasiil  origin  is  that  it  disapiiears  after  the  nose 
ha'i  bccir  treated  for  the  various  alhnents  that  are  .sujiposed  to  cause  it. 

Chrome  Rhinitis.— Four  varieties  are  distinguished,  to  all  of  wfaicli 
the  term  nasal  catarrh  is  applied.  In  one  there  is  hypertrophy  of  the 
lurbiiiiilcil  bones;  in  ihc  si-cond  there  is  c\tciisi()ri  of  the  disease  to 
the  postpliaryn\ — chroTLic  jKistniisal  catarrh:  in  the  third  there  is 
al.isoliitc  dryness  of  the  uuiciais  mcmlirane — rhinitis  sicca,  or  dry  catarrh ; 
in  the  fourth  there  is  atrojiliy  of  the  nmenus  membrane — atrophic 
rliinili.N  or  os^cria. 

Chronic  Hypertrophic  Rhinitis.-  Tfic  alfei-tion  comes  on  graduHlly 
alter  rc]K-alecl  aiute  attacks  of  coryxa.  The  only  symptoms  may  be 
sliglil  fulness  in  the  nose  and  a  little  hoarseness  of  the  voice.  In  more 
advanced  stages  the  symjitoms  of  stenosi."  are  nmrkerl,  the  patient 
snores  mid  breathes  tlirmigh  the  mouth,  and  the  voice  becomes  na^. 
There  is  a  constant  ili'-chari;c  of  nnicns  backward  into  the  pharynx, 
causing  hawking.  The  hearing  i.s  frequently  impaired,  as  well  as  the 
taste  and  smell.  The  discharge  often  alli-cts  the  larynx,  causing  an 
irritating  cough.  The  lojiertrophieil  tissue  on  the  turbinaleii  bones 
and  the  pressure  of  the  bone  on  the  septum  may  lead  to  reflex  attacks 
of  asthma. 

Chronic  Postnasal  Catarrh. — Chronic  postnassd  catarrh  is  an  cxtctision 
of  the  rliinitis  into  (iic  pharynx.     It  is  distitigiiished  by  disc<imfort 


DISKASKS  OF  THIS  NOSJ-:  AM)  LAIiVXX  573 

or  pain  in  tlie  soft  palate  and  posterior  nares.  There  are  tiiigliiig  and 
a  sense  of  fulness  lit  tlie  mot  of  tlic  nosi^,  with  froiitiil  lioiidaflif ;  the 
patient  complains  of  a  bail  taste  in  the  hack  of  the  mouth,  and  of  eon- 
stant  How  of  thick  seiTi-tion  into  the  pharynx,  ciiusiriK  snoring  (iikI 
hawking-  The  same  jjerversion  of  the  senses  of  tiistc,  smell,  hearing, 
iind  of  the  voice  riocnrs  as  in  acnte  rliiiiiti.'*.  Headache  sirms  to  he 
dm-  to  the  conditiim  of  the  pharynx. 

Dry  Catarrh,  or  Rhinitis  Sicca. — This  is  also  chronic  in  its  conrse,  and  is 
accumpatiied  liy  tingling  and  dryness  of  the  nnstrih.  A  faint,  mnsty  mior 
is  delected,  Init  there  is  nodisclmrgeor  sense  uf  ohstnietion.  In  severe 
eases  there  niiiy  he  sharp  pain  in  the  niise  e\U-ii<linK  to  the  f(irehenrl. 

Atrophic  Rhiiiitis,  or  Oiena. — 'Hie  disKusting.  foul  odor  of  the  Imath 
is  chiirncteri^tic,  nod  i>  ih;i;;nn.''tic  if  syphilis,  caries,  and  necrosis  of 
the  nasal  hones  anri  fureipn  IxKlies  are  exelnded.  A  sense  of  dryness 
is  cnniplaiiKil  iif.  Oceiisional  ohtitnii-tion  arises  from  accnnnjliition 
of  ernsts,  otherwise  the  piissiine  is  niidnly  open.  There  is  constant 
hawking  and  spittinj;  of  brownisli-green  crusts,  which  iire  ufteri  liloiid- 
tini;eil.  Knintal  headache  may  m-cnr  in  paroxisms.  The  patient  is 
often  deprc^M'd  in  spirit.    The  bridge  «if  the  nose  may  fall  in  slightly. 

The  Auxiliary  C&vities  of  the  Nose.-  The  Antrum,-  The  nntrnm  is 
snhjeet  til  iihscess,  cysts  ami  polypi,  tumors,  and  to  the  invasicjn  of 
piira'^ites, 

Ahicrss.  .\n  iKlor  somewhat  like  that  of  ozena,  a  putritl  taste, 
nausea,  anorexia,  [lain  in  the  cheek  anal  iit  the  root  of  the  nose,  often 
neuralgia  in  the  frontal  region,  and  miihiise  are  present.  \  very  ehar- 
arteristii-  ^vnijitom  is  the  iliselmrne  of  pns  from  one  nostril  on  leaning 
the  luail  forwiLril.  There  is  (ifteri  a  decayed  tooth  on  the  same  side 
of   llic  ja«. 

Ithinoseopie  exuniination  shows  a  flow  of  pns  into  the  nilfldle  meatus. 
Sometimes  a  prolie  can  he  passed  into  the  antrum  from  the  nose.  When 
the  foramen  is  olislrncteil.  there  is  ik  dull  achin;:  pain  In  the  upper  jiiw 
with  di'l'orniity  of  the  orlut.  face,  hard  palate,  and  rmstril.  I'liictuation 
can  u>nall\  lie  found  at  some  point  ufler  a  time.  The  .r-ray  shows  a 
definite  shadow  in  the  antrum.  Transillumination,  i.  p.,  having  the 
patient  hold  u  small  i-lectric  light  hulh  in  the  month  while  in  a  darkened 
room,  will  >liow  light  shining  through  the  normal  >idi'  only. 

The  Sinuses.  The  frontal,  ethmoidal,  anti  splienoiiiid  simises  are 
subject  to  intlummations,  ahseesses,  Iranmalism,  ami  the  irritation  of 
foreign  bodies,  usually  parasites.  The  frontal  sinuses  are  the  only 
ones  that  exhibit  external  symptoms.  Whi'n  these  cavities  are  inflamed 
the  patient  complains  of  pain  and  tenderness  over  the  frontal  protuher- 
anees;  if  the  jiroccss  goi-s  tti  ihc  forniation  of  alisi'ess.  there  niav  be 
redness  and  swelling  and  linally  fluetuation.  If  the  eommunieation  is 
not  cIoimhI,  a  fetid  discharge  from  the  middle  mejittis  takes  place. 
Chronic  frontal  siimsitis  is  often  the  ta  u>e  of  chronic  frontal  headaches 
which  are  frequently  misdiagnoslicateit  ami  calleil  neuralgia. 

When  the  sphenoidal  and  ethmoidal  siinise^  are  nfrectwl,  there  are 
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in  children.  The  catarrhal  syniptoma  are  mild,  so  that  the  child  seems 
to  be  well  during  the  day.  Fever  is  ahseiit,  and  a  slight  courIi  or 
hiiskiiiei^s  alone  calls  attentinn  to  the  larjTix.  After  the  first  three 
or  four  hours  of  quiet  sleep  the  child  suddenly  iiwukcs  with  a  Imrkiiig 
cfiUjjh,  aits  up  and  strugRles  for  hreath.  The  dyspnea  continues  from 
a  few  minutes  tu  an  hour  or  so,  gnidually  lesseninf;,  to  disappear  eulirely 
as  the  child  lapses  into  sleep.  Throughout  the  next  day  the  child  seems 
well  and  the  succeeding  night  is  seized  with  jinothcr  attack  of  "iTuup." 
This  may  occur  once  or  twiw  during  the  night.  It  seems  to  l>e  influenced 
hy  the  weather.    It  recurs  frequently  during  the  same  season. 

Edema  of  tuk  Lahynx. — This  t-ondition  develops  in  the  course  of 
acute  larynnili.s,  quite  frequently  in  ehrnnic  iliseases  of  the  larynx,  par- 
ticularly if  ulceration  is  present,  in  perichonr Iritis  and  as  a  complication 
of  erysipelas,  typhoid  fever,  scarlatina,  typhus  fever,  variola,  and  diph- 
theria. It  may  appear  as  a  ivrnplicution  of  acute  plilegnionous  inflam- 
mation of  nearby  structures  or  secondarily-  in  the  genera!  edema  of 
nephritis  or  cardiac  disease,  or  from  jiressure  of  a  thoracic  aneurism. 
Secondarily,  it  c)ccurs  in  angioneurotic  edema  and  very  frequently' 
develops  if  foreign  bodies  become  impacteil  in  the  larynx,  or  if  irritjiting 
vapors  are  inhaleil. 

Sjini)tonis  of  lanngeal  stenosis  may  occur  sudilenly.  Hie  voice 
becomes  husky  and  supjiressed.  the  dyspnea  is  very  extreme,  so  that 
in  a  few  hours  grave  -svniploms  of  olistmction  arise.  Death  may  ix-eur 
unless  the  patient  is  relieved  by  tracheotomy.  There  is  no  cough.  Tlie 
patient  comjilains  of  the  sensation  of  a  foreign  body,  and  tries  to  grasp 
it.     The  swollen  epiglottis  can  be  seen  i)r  palputeil  with  the  finger. 

Acute  Submucous  Laryngritis.--  The  inflammation  extends  to  the  sul>- 
nuicous  cellular  tis-nc.  It  arise-;  \u  the  course  of  ai-iite  lar\ngiti^,  and 
is  the  form  seen  in  traumatism,  or  from  burns  and  scalils.  The  symp- 
toms arc  those  i>f  intense  laryngitis,  with  stridor.  They  increase  in 
severity  until  stenosis  arises.  If  the  lower  surface  of  the  cords  is  aflecle*! 
death  occurs  from  asph\'xia.  .''oniflimes  the  inilamm.'ilion  is  circum- 
scribed and  is  followed  by  the  development  of  an  abscess. 

The  chronic  fonu  of  submncuus  inflamnuition  of  the  larynx  is  usually 
seen  in  dnmkards,  and  is  recognized  usually  l)y  the  laryugoscoiiic 
examination.    The  symptoms  arc  those  of  slight  stenosis. 

Chronic  Laiynj^itis. — Chrmiri'  hfnir-x  ncss  may  be  due  to  chronic 
laryngilis.  Tlii-  alli'ction  cither  oriEinates  in  an  acute  attack  or  comes 
on  slowb'.  Troliuigcd  usi-  i)f  the  voice  in  a  higher  key  than  natural  or 
in  the  open  air,  the  abuse  of  alcohol,  and  constant  exposure,  are  exciting 
causes.  It  may  be  .'■yniptomatic  of  syphilis  or  tuberculosis,  and  fre- 
quently residts  from  inlhimmation  cf  the  upjier  air  pH>sages,  and  |iar- 
ticiilarly  from  chronic  pharjngitis.  It  occurs  more  frequently  after 
middle  life,  usually  in  the  male  sex.  Prolonged  or  excessive  use  of  the 
voice  gives  rise  to  discomfort  with  dryness  and  tickling  in  the  throat. 
At  first  the  secretion  of  ninciis  is  ver\  .>light,  liiil  after  hanking  and 
coughing  it  increases  in  amount.    Hoarseness  occurs,  and  if  the  patient 
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is  careless  or  jtcrsists  in  the  Imniifnl  otfujjalion,  complete  aphonia 
taay  result.  'I'he  \'oire  is  rlt-arest  in  the  tnorninK,  after  expectoratimi 
of  the  nocturnal  mncus,  but  Ik-iooivs  husk>-  toward  night.  The  aphonia 
ma\'  occur  in  i)aros\-snis,  and  is  relieved  by  eouKhiuf;  u]»  a  dr\-  Aef-rrtHin. 
Tlif  c"»>.'li  i^  in'\(T  si'vcre.  The  Hjintuni  i>  small  in  iimouiit,  g!air>*, 
often  in  little  Kails  or  cruests. 

Paralyses  ot  the  Laryngeal  Muscles.— Tiie^-^e  nre  divided  for  con- 
vcuienw  into  Kf^'^ps.  'I'lie  chief  symptom  is  attemtiun  in  the  voice, 
which,  with  the  laryngoseopic  picture,  leads  to  the  recopntion  of  the 
piirticnlar  fnriii  <>(  the  |iiinil,\.sis. 

I.  Pualjrsis  of  the  Tensors  of  the  Cord. — The  erit-othj  roiri  niii.srle  is 
pariilyzcd;  llic  Mipcriur  luryii^-iil  iicr\e  which  supplies  the  muscle 
is  afTected.  The  voice  is  deep  and  roiiRh,  and  ineiipablc  of  producing 
hiRli  times.  I'siially  the  whole  nerve  h  involved,  aiwl  the  result  is 
iiiie,'-tliesin  of  the  larynx  and  paralysis  of  the  epiglottis. 

/.(in/df/'vi/  K.rami>iii>iim.—  Tht'  epiglottis  is  fixed,  and  falls  Iwek 
aRaiiist  tin-  tuiijnie.    The  glottis  foruia  a  wavy  line. 

Cnusn!  /J/.*rasc,  — The  condition  occurs  almost  exchiavely  after 
diphtheria. 
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'2.  Paralysis  of  the  Closers  of  the  Olottls,  or  Adductors  of  the  Cords. — 

The  huImIcs  iiiMiKi'd  :in-  t\tv  crici'-ar\  tcnoi<leii>  Ia1^^i1li^,  iir\  tfuoidciis 
trmisiersiis.  and  the  tliyro-an  teimideus  internus  and  cxternus.  The 
1HTVC  is  the  recurrent  liiryiiiirid. 

The   syni|itoriis  ure   i'niii|iielc   ii|iliririia,  cuminn   on   suddenly,  and 
often  ilisHppcjiriiis  as  suddenly. 

Larijiiiii'dl    Kriiiiiitiiiliiiii.-   During    phonation    tlic   cords   remain   in 
the  invpiratory  pnsiticm.    The  paralysis  may  affect  one  or  both  sides*. 
Sometimes  the  iirv  tcrioldeiis  trausversns  alone  is  iilFected.    Then  the 
is  hnarsciicss  or  aphniiia.     The  anltrior  portions  of  the  cords  comi 
together  in  i)lioiiiitiriii,   Imf  the  posterior  portions  do  not,  Ifaving  t. 
triiiiigiihir  openint;  posteriorly   (Kit'-  1^1)-     In  other  eases  the  thyn 
arytenoideus  internus  alone  is  nfl'ectcd.     There  is  then  dysphonia 
aphonia,  as  before,  but  the  eords  eonie  toftether  at  both  extremities  H 
remain  apart  in  the  niitldle,  forming  an  oval  openins  (Fig.  IS2). 
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Causal  Disense.— These  paralyses  occur  in  hysteria,  catarrh,  or  severe 
ftverstraiii  nf  the  voice, 

3.  P&ralysis  of  the  Openers  of  the  Olottia,  or  Abductors  of  the  Cords, — 
The  muscle  nITectcil  is  tlie  crifo-aryttfiioideiis  posticus;  the  nerve  is 
the  recurrent  laryngeal. 

Symptoms. — Wht-n  one  side  i.s  affected,  the  respiration  is  free,  hiit 
there  is  stridor,  or  forced  inspirHtion.    The  voice  is  harsh. 

Lariftigrol  l-lsntiiinttliori. — One  cnrd  remains  in  the  median  line. 
When  tiiith  sides  are  affected,  inspiratory  dyspnea  with  striilor  t;nid- 
ually  develops.  The  v(iii.v  is  nearly  normal.  The  glottis  forms  a 
narrow  cleft  which  hccoines  still  nttrrower  <>n  inspection. 

Causal  l)ijteaae.—(l'ide  infra — I'aralysis  of  the  Iteeurrcnt  Laryngeal 
\erve.) 

4.  Complete  Paralfsis  of  the  Securrent  Laryngeal  Nerve. — I'mlatkral 
Paralysis.-  ,\  weak,  toneless  voice  which  hrcuks  into  a  falsetto  when 
the  patient  endeavors  to  speak  loud. 

I^ri/tii/ral  Kxiiiiiitinllon.  The  cord  and  arytenoid  body  arc  in  the 
cadaveric  position,  viz.,  halt'-wjiy  he! wccu  tlic  jihimuling  mid  the 
inspiratory  positions.  In  phonatlon  the  other  corrl  passes  beyoml  the 
median  line,  and  the  ^lotti.s  i.s  slanting.  The  edge  of  the  paralyzed 
corfl   is  excavated. 

Hii..\TEHAi.  PMtAi.YRiR.— .\phoMia  nnd  iiiahility  to  con^h.  Ldniiiijfnl 
i'..miiiimili<in. —  ISoth  cords  arc  in  the  cadiivcrie  posit ii)n  and  their  ed^es 
excavaleil.  The  additcturs  are  usually  pnraljxeil  before  the  abductors, 
and  unc  can  .see  all  the  internicilinte  staijcs  by  close  observation. 

Caunal  Disraxi:— The  cimilitions  that  give  rise  to  the  paraly.sjs  are 
iinnuTous.  It  is  due  either  to  jircssnre  on  the  vnnus  cir  recurrent  laryn- 
(jcal  or  siinie  disi-ii-c  allVcting  those  nerves  or  their  roots. 

The  causi-s  of  pressure  are:  aneurism  of  the  suhcla\  inn  artery  or  aorta, 
niiilitistinal  tum()r.  tuberciihjus  bronchial  glands,  the  ajiex  of  a  liibercLi- 
lous  lung,  canciT  of  rlie  esophagus,  goitre,  and  carcinoma  of  the  pleura. 

The  iliseases  are:  rii[>htlieria.  tumor,  softening  or  hemorrhage  into 
the  brain,  bulbar  paralysis,  neuritis,  typhns,  cholera,  variola,  articular 
rheumatism,  sclerosis  of  the  coril.  progri'ssive  muscnlar  atrophy,  nnd 
general  paresis. 

Tumors  of  the  Larynx. — Both  benign  and  imiliguiiut  growths  are 
seen.  At  first  dy^p|ll.nia  or  ai>honia  takes  place.  Later  ilyspnea  and 
dysphagia  arise.  Tlicse  develop  very  gradually  and  in  some  few  cases 
are  attended  by  an  irritative  cough  and  the  exiicctoration  of  fetid, 
frecjucntly  blixnl-.staincd  material.  The  general  symptoms,  in  the 
nuilignant  forms,  arc  pronounced,  but  cachexia  develops  later  than 
in  carcinoma  elsewhere. 

The  f/m;/Hii,T/'.v  of  malignant  disea.se  of  the  larynx  is  based  upon  the 
associatiiui  of  symptoms  of  laryngeal  disease  with  pain,  and  with  the 
characteristic  appearances  found  on  inspection,  later  a.ssociated  with 
cachexia.  Knlargemetit  of  the  cervical  glands  jioints  to  cancer.  .Simple 
and  s>philitic  perichondritis  mu.st  be  excluded. 
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bem  shown  lo  pbv  a  part  in  tike  cmi»uii<n  of  the  ctiixlitiou.  As  witb 
la>-  fev«r  it  is  xttm  supposed  tb«t  csscdusI  AsUum  h  in  many  case  a 
nMunfratation  o(  an  aMpfaylactic  reactwo. 

FredisposiBC  Cwna*. — Thp  diseaar  oflra  manifc't?  a  liistinet  tcnileDc>' 
til  iIt^vimI  fniD]  t>t>e  g<-iMfatkm  of  a  family  to  tbe  next.     A-^cliRuitirs 
an  fivquratly  nnirolir  and  fubjcrt  to  utbcr  mamfestations  of  tlwir 
peculiar  umpcrantent.    Clianjres  in  dimate  and  scasoo  may  cauite  tbe 
ap()vaniKT  of  an  attadc.     MaLrv  &nr  mon-  frrquently  Hffrctnl  than 
fetiLal«¥^    <'2   to    1 1.      Diseases   of   the   nr«jMntor>'   mucous    membrane. 
)Mrti<'tilKriy  i>f  Om-  no^,  an-  frrtiurntly  li^lUe  to  be  followed  by*  asthma. 
SyuiAuus. — IVintiniton-  s\-inptoins  aicb  a;  bmlitchf,    oeurdKia, 
inritabiliiy.  vtTtiK».  ami  drowsineje^,  occur  in  about  onp4ialf  thr  caMS. 
The  attack  Ufually  be^o^  during  ;*Wp  and  often  ai  a  n-^ular  time. 
The  on.-iei  i.-  manifcstcti  hy  tii;htiK-ss  atHl  fcdins  of  constriction  acToas 
tin:  chrst  with  ^•iiic  (liffitnilt>    in  hrvathJng.    The  dy^pnva  increaaes 
nipiill>   and  often  rraches  an  extreme  dep«e.     ITic  face  is  cj-vnotic 
unci   mav    he  co^ctviI  nith  a  ci>ld  perspiration.     'Hk  patient  cannot 
get  the  uir  out  of  the  lun^.  uikI  in  hi>  etTort  to  do  wadls  into  pl«>* 
uU  the  ac<vsson    muscles  i.f  respiration.     The  breathin;;  is  c-tt r\*melj- 
liilximl  iuhI  ilillictilt.  >cl  the  n-:jpinUor>  rate  i*  niui-li  tlimini.-<hci)  some- 
times to  otic-hair  the  normal.    "ITie  rhythm  b  also  altered,  inspiration 
lH-in|£  >hon  tiiid  |jM?))in^.  and  followed  without  pau^  hy  a  prolong! 
wheezing  expiration.    Subsidence  of  an  attack  is  marked  by  exr»ectora- 
ti4>n.  the  .»puiiim  Ituviii^  ^peiial  clmracieri.»li(^  ^.*ev  under  Sputum). 
At  hr^t  mude  up  of  niuixni^  spiml>.  it  later  iK-comes  uiiK-upundcnt. 
('urschniann's  .-ipirals  and  ("liarcot-I.«'\den  crystals  are  nearlj'  alwa^-s 
found.     E<>rvii)o]ihiUts  arc  found  in   the  sputum,  and  ihey  arc  alwa>'S 
inarkciily  iiicreasctl  in  the  differential  \>\ot<A  count. 

t'kti/iinil  Sigiin. — The  ehe.il  i-i  enhirKciI  and  rouiiilnl  and  the  mov^ 
nienls  lire  krsM-ned  ami  >trikingly  out  of  projturtion  to  the  muscular 
exertion.  On  [>pr<ussion  liyi>errcsoiiancc  i."  eliciieil;  on  au-^cidtation 
expiriiliiiTi  t^  riiini  ^ml  ^liort,  and  iiisjiimtion  i»  prolonged.  Sibilant 
and  soncrous  rales  are  lieanl.  mon-  marked  on  expiration. 

Sequela  of   Asthma.  -Tin-    paroxwni-^  of  cly>pneH   may  be  present 
for  yi-jir^  widimn  luiy  -i);Ti  of  eh»nge>  in  the  UiiiRs.     In  most  casea, 
however.  Mioner  nr  later  there  de\eliipM  a  rhmnir  Immvhilis  mid  rmpk 
.iriiin,  nliifli  aj:;:nivale  the  uriuiiial  ciuidition. 

Diagnosis, — The   sudden   iin.set.   the   expiratory   dyspnea,   and    t 
eo.'*iiiiiphiliu  :iii<l  oilier  lypical  ehant^->  of  the  :>putiiin.  serve  to  diifer^ 
entiate  ilie  cotitlilioti  from  aeuie  or  ehninic  bronchitis,  tracheal   or 
hroncliiiil    olisiniction.    and   einplu seiiia    uiKomplicated    by    iistbma 
Bronchiectasis. — Dilut^tiun   of   the  hronehi   occurs   secondarily   t< 
affections  which  tend  tu  weaken  the  walls  of  the  tnlic-i  and  to  lesMrn 
their  ela&tieily.     Ili-nce  it  i>  fonini  in  clininif  liroiichitis  with  emphy- 
sema, in  chronic  phthisis,  in  catarrhal  pucnnionia  of  children,  in  chronii 
obstruction  from  external  pressure  or  foreign  lioilics,    iSee  Qhstruct!' 
It  also  occurs  when  the  lung  contracts  ui  li'-  ui> 
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pleural  thitkeiiiiig.  It  occurs  in  two  principal  forma:  the  simple,  in 
whicli  till'  utrccttil  IuIk's  are  iinifonnly  (Hinted;  tlic  sncculur.  in  which 
larger  or  smaller  pouches  are  formcil.  It  is  commoner  in  niale.t  than  in 
female*,  und  prubaMy  begins  most  frcqiicntlv  in  uihilt  or  nnilille  life. 
One  lung  only  is  affected  in  about  one-half  the  eases,  and  when  both 
lunj!S  are  affei-teil  (clminic  bronchitis  hikI  cniiiliyacnm)  it  is  not  often 
to  the  same  degree. 

SubjectiTe  Symptoms. — These  coii-iist  of  cough,  ex|>ectornti(in,  and 
a  variable  degree  of  flyspnea,  Eventiiall,\'  there  may  be  some  loss  of 
flesh.  The  cough  is  usually  paroxysmal.  It  may  occur  only  in  the 
morning  after  the  dilateii  tuVje  fills  and  it  may  follow  change  in  position. 
A  paroxysm  is  followeil  by  i(i|iifius  expectoration,  .sometimes  amounting 
to  a  pint  and  a  half  in  tnenty-foiir  hours.  The  .sputum  is  grayish- 
brown  and  mucopurulent  or  purulent,  faintly  or  extremely  fetid,  and 
cfintain  pus  and  many  mienxirganism.s.  In  a  eonieal  glass  the  sputum 
separates  into  three  layers:  a  frothy  brown  top,  a  thin  mucoid  hiyer 
in  the  middle,  and  a  granular  layer  below.  Hemorrhage  may  occur 
periodically  even  when  tuberculosis  is  absent.  D,\spneu  is  not  usually 
severe  except  when  the  dilatation  is  complicated  by  disease  of  the 
heart  or  hmgs,  or  by  an  acute  attack  of  broni'liitis. 

I'hygird!  Sijiit/i. — The  physical  signs  differ  according  to  the  extent 
ttuti  variety  nf  the  dilatation.  In  sim[ile  dilatation  there  may  be 
nothing  different  from  the  signs  foinid  in  chronic  bronchiti.'*,  except  a 
tendency  t<t  more  bronchial  respi ration,  with  rales  having  a  metaHie 
quality.  Percussion  will  vary  according  to  the  degree  of  alteration  of 
the  lung  tissue  surnjunding  the  ailVcied  bronclii.  mid  according  to  the 
extent  of  the  dilatation  and  its  proxiniily  to  the  surface.  In  the  simple 
forma  the  percussion  note,  if  altert'd.  is  somewhat  less  resonant  am! 
higher  in  pitch;  whereas  in  saccular  dilatations  favorably  siluatt-d  for 
percussion  the  note  is  tympanitic  if  the  pouch  is  empty.  On  auscultation 
in  simple  ililatatJDn  the  breathing  ap])roachcs  tlic  liroiichial  and  is 
accompanied  by  bronchial  rales.  In  satfular  dilatation  the  sounds  are 
jiractically  those  of  a  cavitj,  respiration  vaning  from  bniucliial  to 
amphoric.  Vocal  resounnee  and  tactile  rreniitus  arc  usually  both 
increased,  but  the  latter  may  be  ditninisheil. 

Diagnosis,  'rhciliiigno>is  of  simple  dilatation  from  chronic  bronchitis 
may  be  impossible,  but  cojuous  and  fciid  c\]>cctoration  indicates  the 
former.  The  diagnosis  of  the  siiccular  form  from  tuberculosis  of  the 
hmg  with  cavity  is  difficult;  but  as  cavities  occur  late  in  tuberculosis 
repeated  search  for  the  tubercle  bucilh  will  miou  i-lcjir  u]i  the  diagnosis. 

Bronchostenosis. — This  may  result  from  iulrabroiu'liial  causes  such 
«9  foreign  botlies,  Kbriniais  plugs,  lualignant  tiunors,  sypliiiiric  or  tuber- 
culous sears,  etc.,  or  from  extrabrunchial  causes,  such  as  pressure  by 
enlargeil  mediastinal  lymph  nodes,  mediastinal  aneurysm  or  turnnr,  or 
nKiliastiiiiti-^;  tumors  of  the  hing  or  eso|iliagns;  abscesses  of  vertbra-, 
sternum,  or  eiavicles;  effusions  (pleural  or  pericardial),  or  by  ii  greatly 
dilated  left  auricle. 
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SyraptOBBs.— SiitHen  dosiirc  of  a  large  bronchus  causes  marked 
liyspiR-a  witii  circvilttttiry  <listiiri»tni-es  ami  uftrii  rapiil  death.  When 
dosiire  U  less  complete,  or  more  graduii].  or  tlic  bninchus  is  stuallcr, 
there  results  iite)cvta^»,  compcnsuitor}-  emphysema,  broiiL-hiectasiii.  or 
bronehopneiimonia.  At  times  tlic  olwtructiou  nets  like  a  ball-vBlvc 
aUowiiij:  the  exit  but  not  tlie  entrance  of  air,  A  feeling  of  diHtinrtly 
localizeil  soreness  U  often  prcseiit,  but  «hurp  pain  is  not  c-baraott.-ri<tic'. 

Fhjfskal  Sign*.— The^  depemi  upon  the  size  of  the  bronchus  and 
the  (Aararter  of  tlic  obstrueliyti.  If  tlic  bronchus  be  siunU  only  the 
si^pis  of  the  snrroundinB  comjiensatory  cmphjscma  are  detected  with 
M)me  increase  in  the  respirntiou  rute.  If  the  bronchus  i>e  larger  there  is 
rn»rke<1  ilyspnc«  and  cyanosis,  dimiiiisheil  expunsiuu  on  the  affected 
side,  diminished  or  absent  vwnl  fremitus,  impaire<l  resonance  over  the 
atelectatic  portinn.  witJi  a  surrounding  zone  of  hyixrresonance,  and 
(liniini^hcd  or  nbwin  breath-miunds  over  the  atelectatic  area,  0\'er 
the  Mtc  of  the  stenosis,  sibilant  iitid  sonorous  rides  arc  audible,  with  at 
times  II  peculiar  whirrin;;  hhuiuI  thai  can  even  be  felt  as  a  thrill  aiul 
which  in  ^unv  eases  transmitted  to  the  speech  (fives  the  voii-e  a  bleating 
character  (I'n'uli'-i  voiiv). 

DISEASES  OF  THE  LUNGS 

Acute  Congestion  (Hyperemia). — An  increased  amount  of  blood 
is  forced  inii-  llic  luii):.  dillll1li^hin|>  the  air  spaces,  and  causing  small 
foci  tif  hciuorrlijure.  The  irdialatioii  of  sujierlicMti-d  air  or  irritating 
funics,  iiverai'tton  of  flu-  heart  and  ilic  initial  stages  of  acute  inllam- 
rniitury  discn>c  of  the  liuig  imh.\  be  tlic  various  factors  causing  the 
condition. 

Symptoms.-  Sudilrn  diispnea,  ri/atinsui,  rough,  and  frothy,  Idoody 
(•Jiininnili-'ii  cliarai'teri/c  the  condition,  liicreaseil  fremitus,  impaired 
resimaiu-e.  rnu;:!iencil  lireaih-sounds.  and  suhcrepitant  or  crepitant 
rales  are  fi)nnd  bilaier;dl\  at  the  Uasc-  ol'  the  lungs,  If  a  primary  con- 
dition, eiicnia  of  the  lunjis  may  devdoji.  otherwise  the  symptoms  will 
disappear  in  a  few  days.  If  initial  tn  n  pneumonia  of  the  luug^,  thcj 
(rue  condition  soon  bcconics  nuiiiifest  with  its  appropriate  symptonisl 
and  si^ii^. 

Passive  Congestion.— .l/rc/ifi/iim/  rwtijrstion  occurs  when  tlie  flow 
of  lilood  to  the  heart  is  ohstriictwl.  as  in  organic  valvular  disease  or 
relative  insuffiiiency  of  the  left  lieart.  I{tirel.\'  the  pressure  of  tumors 
on  the  puiuKiuary  veins  acts  In  a  siniilar  manner. 

ili/pii.if(dic  roiitjrsti'Di  ikvups  in  fevers,  as  priilracte<i  typhoid,  uiid  in 
prolongeil  general  exhaustion  or  a<i\  iianiiu.    Ascites  or  other  aHectloiu  , 
below  the  diaphragm,  which  lessen  the  respiratory  excursion,  cause^ 
this  form  of  congestion. 

Symptoms. —  Ihinpnt-a,  nmgh,  and  expectoration  of  htood-stained 
spidum  arc  cunimon.  The  sputum  contains  alveolar  cells,  often  pig- 
meuttd,  "  heart-failure  cells." 
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PliTsical  Signs,— Solidification  is  prcscat,  manircstiiig  itstlf  by 
slight  liutiiess  and  feeble  or  bronchial  breathinf::  the  brtinrhial  muroiia 
mt-inbraiif  is  itlso  congcstwi,  giving  risK  to  nbiuidatit  large  rales.  Tlie 
affection  13  bilateral  and  usually  confined  to  the  posterior  portion  of 
the  linsc*. 

Edema  of  the  Lungs. ^ITie  transiKhition  of  serum  into  the  air  cells 
and  aheolnr  wall  occurs  in  all  inflammatorj'  and  congestive  processes 
of  the  lungs.  It  may  be  more  or  less  general  or  in  the  iiumi.'di»tc 
neigliborhoo<i  of  the  disorder  (inflammatory  or  collateral  edema). 
Aciitf-  rdami  oi-ciirs:  (I)  in  the  course  of  diseases  of  tlic  eardiovascidar 
system,  esjteciall}'  valvular  disease,  angina  pectoris  and  arteriosclerosis; 
(2)  in  discuses  of  the  kidney;  (-3)  in  certain  infectious  diseases;  (A)  In 
pregnancy;  {h)  in  angioneurotic  edema;  (li)  as  an  apparently  primary 
condition,  and  (7)  after  paracentesis  thoracis.  The  mechanism  is 
probably  best  e.\plaiiietl  upon  the  theory  that  blood  aecimmlatcs  in  the 
lung  capillaries  until  transudation  occurs,  if  there  is  disproportionate 
weakness  of  the  left  ventricle. 

Symptoms. — The  symptoms  appear  suddenly  with  substernal  oppres- 
sion, dyspnea  rapidly  going  on  to  orthopnea,  cyanosis  and  cough  with 
copious  expectoration  of  a  thin  white,  often  blood-fingwl,  frotliy  serous 
fluid.  The  patient's  (^luntcnauce  is  one  of  anxiety  ami  the  face  is  coveretl 
witli  sweat.  The  pulse  is  weak  and  rapid.  Over  the  entire  chest  can 
be  hcaril  fine  and  (imrsc  bubbling  rak-s.  The  patient  may  die  in  a  short 
time,  "drowned  in  liis  own  fluid,"  or  the  attack  may  pass  away  un- 
eventfully in  six  to  twenty-four  hours. 

Pulmonary  Embolism,  Thrombosis,  and  InfarctioD  of  the  Lung. — The 
pulmonary  artery  or  its  branches  uniy  be  plugged  by  an  embolus, 
originating  in  the  right  heart  tlic  scat  of  an  einiocarditis  or  thrombosis, 
or  in  a  vein,  the  scat  of  an  already  existing  thrombus;  the  cajiillaries 
may  be  phigged  by  fat  emboli. 

Symptoms. — The  occlusion  i)f  a  large  vessel  by  an  aseptic  embolus 
causes  sudilen  intL'Use  dy.spnea,  cyanosis,  and  shia-k.  The  patient  may 
die  in  ii  few  moments  or  life  may  be  )in>longed  for  some  hours,  if  a 
medium-sized  ve.s,sel  is  obstructed,  enugb.  hemoptysis,  intense  dy.spnea, 
and  symptiiins  of  a.s|)liyxia  rapidly  ilcvclop.  The  heart  action  is  irregiihir 
and  weak.  The  patient  passes  into  syncope  and  convulsions  may 
precede  ileath.  Occlusion  of  a  small  vessel  results  in  the  rormatiori  of 
a  hemorrhagic  infarction.  The  symptoms  arc  mlhler  than  In  the  first  or 
second  form  inul  consist  of  dyspnea,  palpitation,  and  hemnpty.sis.  The 
quantity  of  blood  cxpectoratdl  varies  from  a  large  amount  of  bright 
red  Huid  to  an  occasional  expectoration  of  rusty  sputum.  The  spitting 
of  bliHjd  may  continue  for  scmthI  wcck>,  gradually  abating  as  the 
infarction  becomes  organized  and  partially  absorbed,  rncumonla  and 
pleurisy  freipicnlly  dcvehip  as  cnmplieatiims.  Harely  a  diffunf  hemor- 
rhagic infdtratiim  o/  (he  lungs  devclo|)H  In  the  course  of  hemorrhagic 
fevers,  in  pyemia  and  in  certain  acute  cerebral  diseases. 

When  the  embolus  is  septic,  the  t-arly  symptoms  arc  siuiilar  to  tlie 
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5.  Gangrene.— Puliii(iimr>-  Kangrene  iinil  id  ahscuss  of  the  lung  hemor- 
rhage occ-urs  fre(]iipntly.  often  eau^hiR  death. 

0.  I'utmontini  .S\t//j/(i7w.— Hennirrluigr  uctiirs  relatively  frequt'iitly 
in  syphilis  of  the  lung. 

7.  Pnnuiil'tc  AffiTfions. — Aetinonijcosis.  iiiilmonary  distomiusis,  vte., 
are  extremely  rare  causes  of  pulmonary  hemorrhage. 

Affections  Outside  ot  tbe  Respir&torr  Tract.—  1 .  Discnge  »/  Ihe  filfxl- 
mmi'l-i.  An  iiiK-iiri.sni  fiitiiated  riosc  to  the  trachea  iiinl  l>rnnchi  may 
rupture  into  these  tuhes,  cau.siiig  siiddeii  profuse  fatal  hi-morrhnge. 
.Sometimes  for  tlu\'w  the  profuse  hciiiorrhajte  is  prcccilcd  hy  small 
hemorrhages.  The  phy.sieal  signs  of  aneurism  are  suffieient  to  explain 
the  cause.  Kudnrtcritis  iiifeciiug  the  liraiiehc-s  of  the  pnlmoTiary  artery 
is  ut^uhIIv  responsible  for  the  hemorrluiges  that  take  place  In  the  gouty 
age<l  ()f  both  sexes,  independently  of  disease  of  the  h«art  or  of  the 
purcnchymit  of  the  lungs. 

2,  Cardiac  /Jmch*^.— In  diseases  of  the  heart,  hemorrhages  ihi  not 
lisunlly  tjike  place  until  secondary  ctnigestion  <>{  the  lungs  sets  in.  It 
may.  however,  he  an  early  symptom  in  mitral  stenosis.  The  henior- 
rhage.s  may  iJiDoiint  only  to  a  stuiniu);  uf  the  sputum  or  to  the  expec- 
toration several  times  during  the  day  of  an  ounce  or  more  of  hlood. 

-1.  Affediiiiin  iif  thr  HUnid. —  In  these  conditions  heinuptvsis  is  nsuiiliy 
B.sstK'iated  with  hemorrhages  in  other  j)ortions  of  the  limiy.  Thu.s  it 
may  occur  in  heiuophihn.  in  purpura,  i[i  scurvy,  jnul  in  nm-inia.  It 
also  may  oeeur  in  jaundice  in  connection  with  hemorrhages  in  other 
siinntions. 

Hemorrhages  from  the  lungs  may  l)e  part  ot  the  blood  dyserasla  of 
the  .severe  infections,  such  as  typhoid  fever,  heniorrhngif-  smuilpos;, 
typhus  fever,  and  the  like- 

4.  Without  Kiroitm  Cause.  Dtsturlmncr  of  the  Mi-iiatrimt  Funrtlon. — 
Pulmouury  hemorrhnges  occur  in  which  it  is  dilTicnlt  to  find  any  cause. 
They  are  oeca>iona!ly  seen  in  females,  sometimes  at  the  menopause, 
in  other  eases  during  menstruation.  In  others  during  an  intcrruptcti 
menstrual  peri«Ml  as  vicarious  menstruation. 

Symptoms. — The  only  s\niptom  nf  a  small  or  moilcralc  hemorrhage 
may  he  the  presence  of  MoikI  in  the  esjiect oration,  or  the  spittiug-up 
of  a  small  amount  of  lilood  aeeonipanied  liy  a  slight  cough. 

The  symptoms  i)f  a  large  hcinurrhngc  depei)d  upon  the  amount  of 
hlooti  that  is  lost.  I'aintness  and  giddiness  only  may  la'  pn'sent. 
When  the  sjmptoms  are  more  pronon[iccd,  e\lreruc  pallor  develops; 
the  pulse  hecomes  rapid,  small,  and  fei'hle.  the  hlood  pressure  falls; 
tlie  extremities  become  cold,  the  face  ljec()nK'>  balhi-d  in  persjiiration; 
syncope  may  wrcur.  If  the  piilient  recovers  fmni  the  syncope,  he 
is  extremely  restless,  breathing  linrricill\  and  sighing.  There  may 
W  some  nausea.  Moderate  delirium  anrl  mild  febrile  syrn)»toms  often 
follow.  In  the  ru|)ture  <>{  a  large  aneurism  the  blofMl  rapidly  wells 
up  into  the  throat  an<l  imnrsoui  llir<iNt;ii  (he  nostrils  ;ind  month.  With 
such  hemorrhage  the  end  may  come  in  a  few  minutes.    The  blood  from 
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Fever  develops,  ofti'n  beginning  with  a  slight  cliill  or  a  ffclitig  of  chiHi- 
ticsa.  Tile  fever  curve  is  irregular  and  the  temperature  persists  usually 
t«o  or  mnre  weeks,  finally  falling  l>y  lysis.  The  pulse  is  rapirl  and 
feeble.  Cough  ntid  expectoration  are  markcfl.  The  cough  is  frequent, 
severe,  and  painful.  The  sputum  is  tliick,  glairy,  and  tenaeious  hut  not 
rusty.  Dyspnea  is  pronounceti  ititd  extreme.  Cynntmin  ni|ii(lly  t-nsnes, 
and  is  nf  a  high  grade  in  many  cases,  particularly  in  children  who 
present  tJic  symptoms  of  iisphyxia  mtlier  tlmti  tlnw  of  thi-  pulmmiary 
involvement.  In  the  age<i  the  onset  may  he  so  insidious  and  the  symp- 
toms of  pulmonary  disease  so  mild  that  tlie  actual  lesions  are  only 
diseovernl  hy  physical  examination.  Again  the  symptoms  and  findings 
may  be  ohseiirefl  by  a  coneoniitant  h.N^postatic  congestion.  In  rare 
cases  the  acute  !rvffoca(iee  ratarrh  of  cjirliir  uritcrs  <levelops  so  r!i])idly 
that  in  two  or  three  days  tlie  patient  may  suceumb  to  the  overwhelming 
infection,  The  leukocytes  are  miNh-rutely  incroaseil  unless  there  is 
severe  and  grave  infection. 

PliTsical  Signs. — Early  they  are  those  of  a  bronchitis;  later  the  signs 
of  larger  or  i^malter  areas  of  solidification  appear.  Medium-sized  coarse 
or  fine  mucu*  rales  and  slightly  roughened  breath-sounds  are  iieard 
over  the  entire  lung.  The  areas  of  S()Iiditicalion  vary  in  size  and  location, 
an  entire  lobe  may  he  more  or  less  consolidatetl,  or  there  may  be  only  a 
fewsmallisolateil  areas  here  and  there.  Over  these,  bronchiallireathing, 
crepitmt  rales,  increaseil  fremitus  and  dulncss  on  percussion  are  found. 
(See  Plalc  XI.) 

Diagnoaia.— The  affection  is  distinguished  by  remittent  fever,  extreme 
dyspnea  and  eyaiiosis.  i)rcponilcraneu  of  physical  signs  of  bronchitis 
over  those  of  solidifiration.  and  hmg  >liiiration  and  gradual  disjip]>earanec 
of  symjitonis.  The  disi'ase  niusl  be  flilt'creiniatcd  from  the  iiiilinmiic 
form  of  acute  miliary  tuhrreiilo.iij<  by  the  absence  of  rapid  emaciation, 
by  the  shorter  course,  hy  the  more  pronounced  asphyxia,  by  the  absence 
of  tubercle  bacilli  in  the  sputum,  and  by  the  absence  of  signs  of  cavity 
form  .it  ion. 

Lobar  imenvumia  may  be  simulated  by  an  acute  primary  broudio- 
pneumonia,  hut  in  the  former  condition  there  is  a  continuous  fever, 
less  cyanosis,  more  ]>riinouiiceil  Icukorylosis.  and  the  plivsicul  signs  of 
solidification  of  one  or  more  lobes  wittmut  the  diffuse  bilateral  involve- 
ment found  in  bruni-hupnennionia. 

Alt!rrla.vii  is  tlifl'crcntiated  by  the  iihscncc  of  fever  and  by  the  fact 
that  in  bronchojineiunonia  the  areas  of  dulness  are  subject  to  rapid 
chiingcs  ill  liH-aliiiii. 

Pulmonary  Atelectasis. — Collapse  of  the  lung  may  affett  alveoli 
here  and  then-  or  iiuulvc  w  liole  socti*ins  of  the  lung.  Two  forms  are 
recognizcil,  the  ncipiiml  and  the  corigeiiilal.  The  acquired  form  is 
most  often  the  n"<ult  nf  nccliiHiuii  of  small  bronchi  and  bronchioles  by 
excessive  inucns  accumulallng  in  the  course  of  a  bronchitb.  Air  cannot 
get  into  the  vesicles  on  account  of  the  hlm'king  of  the  hroiicliiole  and 
the  au-  already  present  becomes  rcsorbed,  so  that  the  vesicJe  collajwcs. 
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on  infeftious  diwitscs.  Tuberculosis  of  th«  UinR,  pulmonary  phth^ 
and  (■nnsiiniiition  are  names  applied  to  a  specific  inflammation  of  xbt 
lung  caused  Uy  ihi-  HacHliiv  liiherciilwiji.  ( "litiiciiUy  pulmorittry  tuixf 
ptilosis  may  manifest  itself  in  the  form  of  (1)  acute  nilKTcuIo«i 
piieumimia  or  Wronehopneumnnia,  (2)  acute  miliary  tubercttlusU,  (3) 
rbronie  ulcerative  phthisis  inul  fibroid  phthisis. 

Acute  Pulmonai7  Tuberculosis.-  Thk  P\'F.ituoMr  Form. — Thedittue 
niuy  lie  .scc()Tnlnr.\  tu  iin  iilrciidy  exi^tiIl};  rhrouic  infeotiwii  or  appear 
apparently  as  a  primaf^'  infection  nf  the  lungs.  A  siii|;le  IoIh*  t>f  tlw 
hings  is  usnnlly  involved,  most  often  of  the  upper  lobes.  Adults  are 
more  frequently  alTeeted  than  children. 

iS'.i//";*((ji««.— Tlic  onset  i.*  acute,  witli  ckilh  and  a  high  frrrr.  which 
is  eontiunons.  i'lwgh,  fhi-iimni,  and  ci/«no»M  arc  mitrkcd.  Tlie  ]»ilie 
iw  weak  and  rapid.  Tlie  ])liy^i(al  signs  of  .tiilidi  Heat  ion  nre  found  and 
tlic  |>atiei)t  iippcurs  to  lit-  suffcriiij;  from  ii  fnmk  pneumonia,  .\cute 
tul)creula''is  is,  aw  a  rule,  not  sn.speeled  unless  the  patient  is  known  to 
have  an  cxistinj:  ^llllerl■llll^u^  infation  or  until  the  crisis  fails  to  occur 
and  the  fever  is  found  to  persist  and  becomes  hertir.  Kmaciution 
dcvcliipH  ra]iidl\'.  The  lerjaiiims,  rusty  sputum  takes  on  a  jn'eenish 
hue  and  may  hecomc  dcciderlly  purulent  in  character.  Tul>ercul« 
liaeilli  and  elastic  ti.-isue  arc  fnnnd  with  the  former  as  early  us  the 
fourth  day.    I  Icnuiptysis  may  appear  from  time  to  time. 

The  filiit-iiail  .vit/nx  iune  now  become  those  of  softening  and  cavitv 
I'liririiitimi,  u,-<iiall\  asMninU-d  with  iho^e  of  u  dry  pleurisy.  Prostration 
is  jironouuced  and  the  jiutifnt  dies  i»f  a.nthenia  in  from  two  to  tweJve 
weeks, 

Biiu.NriK)p.\!;rMoxir  Fohm.-  This  form,  the  Ralloping  ennsumplton 
or  plithr^is  floridii  of  ^ornl■  writers,  occurs  most  frequently  in  children, 
and  is  ttie  usual  furm  of  acute  pulmonary  tubcrenlnsis. 

SywiiUmix.— These  may  ilc\'elo])  suddenly,  usually  the  result  of 
aspiration  of  the  contents  of  a  tuberculous  cavity  into  the  finer  bron- 
ehiolcs  during:  liciunptysis,  or  tlie  onset,  ihouich  rapid,  may  Ijc  more 
in.■^idiolls.  .\  rnu'jh.  at  first  unu-pn>ductive.  develops  rapidly,  with 
jirofuse  expectoration  of  muii>|junilent  and  at  times  bloody  sputum 
laden  with  tubercle  bacilli  and  contuiuinn  elastic  tissue.  Cyanosu, 
difspnen,  rtijiid  jiitUe,  and  jmrnlrnium  rapidly  appear.  The  jrter  is 
irrejrular  and  liectii-.  The  |iaticiil  enniiiiites  rapidly,  ami  may  die 
from  six  weeks  to  three  mmiths  after  the  onset  of  the  disease.  Rarely 
the  acute  symptoms  may  snb.side  and  the  coiiflition  becomes  elironic. 

Pliy-fical  Signs. — At  first  arc  those  of  an  acute  bronchitis,  but  sooi 
patchy  areas  of  dulness  appear,  usually  at  the  apex,  toother  witb 
harsh  bromho vesicular  or  brouehial  breathing  and  numerous  coarse 
mucus  and  subcrepitnnt  rales.  Snbser|nently  the  area  of  dulness  »howa  i 
the  physical  sigus  of  softening  cavil\'  formation. 

Differential  /JiVijjHoaw.— Tnhertutous  and  uon-tubereuloua  broncho- 
pneumonia are  often  impossible  to  ililTerentiale  until  tubercle  bacilli 
arc  found  in  the  sputum. 
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Acute  Miliary  Tuberculosis  (Pulmonary  Fonnl. — The  enndition  may 
di-vdnj:)  ill  i>atienls  sutVerinf;  from  chronic  tuberculosis  of  any  organ, 
and  frequently  tn  children  the  extension  of  the  disease  is  secondary 
to  an  attack  of  unensles  or  pertussis. 

S!/nijihims.—'r\\e  onset  is  iihnipt  or  may  follow  n  periwl  of  nialiiise. 
Hitili  ferrr,  rapid  emaciation,  auigh  with  niiicttpurulent,  often  hloody, 
aiiutuirt,  hurrifi}  Im-nlhinij,  ri/innixi/i.  mpiil  piihe,  more  or  less  stupor, 
deliriuni.  prostration  and  the  devclojiinents  of  iJic  typhoid  state  arc  the 
characteristic  syniptnuis.  <iastro-intesliiial  or  meningeal  sjniptonis 
arc  frequent  accompaniments  of  the  more  usual  symptoms.  Tubercles 
in  the  choroid  can  be  at  time-n  ilemnnstrated.  TuIktcIc  bacilli  in  the 
sputum  are  rarely  found.  A  leukocytosis  is  usual.  The  duration  of 
tJie  disea.se  is  from  two  weeks  to  several  months,  always  terminating 
in  death, 

I'htisical  .S'( (;»*.— These  are  not  pronounced.  Slij;ht  hypcrres^manre 
on  percussion  is  u.-iual.  Diffuse  crepitant  or  coarse  nujcns,  sibilant, 
and  sonorous  rales  are  usually  to  he  heanl  on  auscultation. 

l>iiii!V'ixi». — The  hurried  breathing  and  cyano.iis  are  the  most  dis- 
tinctive local  features  of  this  disease. 

Ti/iihiiiil  fever  is  differentiated  by  the  presence  of  leuknjienia,  the 
Widal  reaction,  and  the  presence  of  typical  sluj;es  in  the  course 
of  the  ilisease.  SfiAici'iiiia  and  miilignniit  ni'li'i-iinHtlit  are  readily 
difTerentiateil  by  the  fimlin^'s  of  the  causative  orfjanisni  throujjh  the 
medium  of  a  blood  culture.  The  tulwrcle  bacilli  are  found  in  the  Itlood 
only  rarely. 

Chionic  Tuberculoeis.^fArOTii'c  Vlceral-kf  Phthisis.— This  is  the  usual 
form  of  pulriioiiar\  Iiilierculosis.  Tht:  infection  begins,  as  a  rule,  in  the 
apices,  at  a  point  about  'J  cm,  below  the  extreme  apex  of  the  lung. 
Krom  this  primary  focus  it  gradually  spreads,  by  continuity  tii  the 
adjacent  stnicture  of  the  original  infected  lobe,  by  inhalution.  or  by 
the  lymph  streams.  Tlie  disease  runs  a  more  or  less  chronic  course, 
often  with  periods  of  remission,  during  wliiili  the  diseuiw  may  be 
arrested  temjiorarily  or  permanently. 

Owhig  to  the  great  importance  of  iirriving  at  an  early  iltagnosis  the 
symptoms  and  signs  of  the  iurlpimi  ulagc  will  first  he  described.  Later 
the  modrrnteJii  tidrinnTil  and  tiw  fnr-fijlfiiiirtil  .ilnijc"  will  be  discussed. 

St)m]itiims. — The  Incipient  stage  is  arbitrarily  considered  as  that 
stage  of  the  disea.^e  in  which  there  is  a  slight  inlillration  of  the  apex  or 
a  small  portion  of  one  lobe  without  constitutional  symptoms  or  tuber- 
culous complications.  The  disease  mny  begin  in  a  variety  of  ways:  the 
patient  usuidly  has  been  in  poor  liciiltli  for  .sonic  weeks,  develops  an 
ordinary  bronchitis,  with  which  pleurisy  (chest  pain)  is  occasionally 
associated  (the  conniKmesi  mode  nf  origin).  The  cough  proves 
obstinate,  expeetoratiDU  contiimes,  and  by  and  by  the  patient  will 
be  found  to  he  losing  .strength  and  usually  sonu'  weight.  Kxamination 
will  show  now  the  phy-ilcal  sli;ns  of  a  slifht  apical  Involvement.  In 
some  euses  fever,  emaciation,  and  weakness  or  physical  weakness  alone 
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lire  evident  for  soiii*-  tiiiir  before  tJie  tmset  of  piilmonarj*  s^tnptoms. 
Hemoptysis  oa-asionaUy  appears  as  the  first  sjiiiptoms  or,  more  tarrly, 
vague  jtnsipo-inlestiiiiil  symptoms  as  c]jigarfric  distress,  nausea  and  Bato- 
lencc  arc  the  first  matii/estations  of  tlie  disease.  In  the  ^iviit  iiiajcuiity 
of  cases,  however,  rough  h  the  initial  symptom.  As  a  nile  only  wbeo  tlw 
patietit  complains  of  a  [wrsistcnt  courIi  is  the  dlseiisc  in  the  tii<-ipieiit 
stage,  ami  usually  when  other  symptoms  murk  the  appjirvnt  onset,  the 
disease  hiis  progressed  to  a  mtMicmtcIy  advanced  staf;e. 

Physical  Signa.~The  early  physical  signs  are  not  marked.  On 
{HTciissiiig  over  the  ii))ex  there  is  found  ii  small  area  nf  increase*!  r«<tsi- 
aiire  with  slight  inijmirmcnt  of  resonance  as  romparcii  with  the  opi>ositc 
side;  the  freiiiitnsiinil  voial  reMmiime  are  slightly  intTen--*e<l  orunaltrnd; 
the  most  chanict eristic  findings  are  a  slight  increase  in  the  transmisaon 
of  the  whiiiureil  \oice-soinid;s  an<l  some  pMlongation  of  cxpiralJon. 
with  !i  slight  roughening  of  the  expiratory  sound.  Such  ph\>icad  sigTL* 
are  met  with  most  fretpieritly  immciJiiitely  helow  ihe  clavicle  or  in  ilw 
siiprasciipular  fos>a.  k  few  fitic  cnu-kling  rales  may  at  times  be  licanl 
at  the  enil  of  inspiration,  particularly  if  the  patient  is  made  to  covA 
and  tlii-ii  inspire  deeply. 

Dia(!nosis,-   The  diagnosis  of  the  incipient  stai^c  of   tuberculosis  is 
most   difli<'ult..     Tlte   l)i>ti>r\   uiiii  elitiieal  syinptnms  are  of    primArv 
importaiKc;  more  so  than  arc  the  physical  signs.     The  occMirrcn<«  of 
cough  and  expectoration,  progressive  weakness  or  loss  of  weight,  persist- 
ing for  some  weeks  without  apparent  cause,  in  a  person  cxp<>sMl  to  infec- 
tion, even  when  the  [diysiea!  signs  arc  hut  slight,  is  usually  jsuHicient  lUta 
U|K)n  wliii'h  to  liiivc  II  diagiiofiv.    As  iiids  in  the  disf^osis  we  in.iv  have 
n'^onrce  to  the  various  tiilnTcnlin  reactions  (see  page  49.'0  which  often 
yield  valuable  inforrnation.    The  observation  uf  slight  variations  in  the 
patient's  tenipcnitiire  may  also  be  of  service.     The temperaiure  should 
he  taken  cverv  i«o  or  ihree  hours  for  at  least  ft  week;  it  slight  persistent 
rise  ill  (he  temperature  in  the  afternoon  or  evening  or  after  exercise 
is  usually  iuili('iili\e  of  a  iiibeniilous  lesion.    The  blood-ioimt  iisually 
s1iOM.~s  a  slight  secondary  aiieiriia  and  a  leukopenia  with  an  increase 
of  the  small  mononuclear  cells,    TiiluTcle  ba<.n)li  are  very  rarely  found 
in  the  spiitinu  in  the  incipient  stages.     'ITie  a^ray   is  a  most  worthy 
adjunct  111  llic  carefully  slndiwl  clinical  hi.vtory  ami  physical  lindings. 

JIoi)Ki[.Mi:i.Y  .\ti,Q  l-",\K-.4nvAN(Ki>  S-JAGLs.  — The  cases  th«t  present 
more  nuirked  constitutional  symptoms  am)  signs  than  those  above 
described,  arc  arbitrarily  eonsidcrod  in  the  moderately  advanced  stage 
of  the  di.vease.  Those  cases  that  present  signs  of  intense  solidifieation, 
softening  with  cavity  formation,  markeil  impairment  of  local  and 
constitutional  function  and  si-rions  tuberculous  eomi)Iic«lioiia,  anj, 
considered  in  the  far-advanced  stage  of  the  di.s«ise. 

Siimiilium-  The  difficulties  in  diasnosis  are  now  re]»Iaced  by  ugns 
and  symptoms  that  are  characteristic  and  unmi.stakable.  ITie  pul- 
monary symptfjins  of  the  imipient  stage  |)ersist.  hut  with  greater  vi([or 
and  taoTT  marked  rcattion.    The  tyiagh  is  freiiueiit.  often  severe,  and 
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witli  more  or  less  proftisc  exjtectorfitiou  of  grecnJsli-ycUow  sputum,  which 
contains  elastic  tissue  and  tiiliercle  Itacilli.  (See  Spiitum.)  Nummular 
sputum  is  oommon  in  phthisical  exfavutioii.  ajiti  this  term  dcst-ribes 
round,  tough  masses  of  sputum  whi<?h  sink  in  water.  Dyspnea  may 
oecur  only  upon  i-xertion.  but  in  the  last  sttige  is  usuiill.v  constant. 
Cyanosis  gradimlly  liecomes  marked,  the  fingers  particularly  are  dusky 
and  become  ciubbeil.  CkfM  pain  is  due  to  u  Iwulized  pleurisy.  It  tends 
to  re<'ur.  is  unilatt-ral,  and  often  is  not  accom])anIed  by  the  physical 
signs  of  an  ordinary  infijunnuitory  |)lcurisy.  Ilfmnpfyiti)!  is  usually 
due  to  the  erosion  of  a  vessel  into  a  cavity.  The  amount  nuiy  vary 
from  a  few  cubic  centimeters  to  a  quantity  sufBcieut  to  ex-saiiguinate 
the  patient. 

In  addition  to  the  intensified  pulmonary  symptoms,  the  symptoms 
of  the  constitutional  reaction  now  puts  in  an  appearance;  emnciitlion 
is  3  marked  symptom,  always  foumi  if  the  disease  is  becoming  pro- 
gressively worse.  An4'niia  is  pronounced  and  a  leukocytosis  is  found  if 
there  is  cavity  formation.  Feixr  is  always  present  and  may  be  inter- 
mittent or  remittent,  usually  changing  irregularly  from  one  tj^e  to 
the  other.  The  greatest  variation  in  the  range  of  the  temperature  is 
found  in  the  far-aiivanceil  stage  when  there  is  ii  cavity  with  mLxed  infec- 
tion. Projme  sweats  may  take  place  in  the  curly  stages,  hut  are  more 
usual  in  the  far-advanced  stages,  occurring  characteristically  during 
sleep,  tile  so-called  "night  sweats." 

(jasfro-inleslinat  siiriiiilnni.t  of  anorexia.  voiTiitiiig,  and  diarrhea  are 
usually  the  result  of  secondary  Infection  of  the  gastro-intcstiiia!  tract 
in  the  advanced  stages.  Vomiting  freipieiitly  follows  a  severe  paroxysm 
of  eongliing.  The  pulse  is  one  of  fair  voUuuc  and  p(K>r  tension.  The 
rate  is  increased,  rising  markedly  with  the  fever,  and  is  an  important 
concomiriint  finding. 

Physical  Signs.— It  IS  of  extreme  irai>ortance  to  always  compare 
both  sides  in  eliciting  the  pliysieal  signs  of  pulmonary  disease,  remem- 
bering the  variations  in  the  ])hysical  signs  that  normally  occur  in  the 
lungs  as  a  result  nf  unatorniial  differences. 

lusprrlion  shows  a  long  flat  che>t  with  depression  of  the  supraclavicu- 
lar and  infraclavicular  .spaces  and  atri.iphy  of  the  suprascujiular  muscles 
on  the  affected  side.  Palpation  shows  deficient  expansion  of  the  affected 
side  with  an  increase  of  tactile  fremitnn  over  areas  of  solidification  and 
cavities.  Pleural  thickenings  or  effusions  frcipicntly  obscure  the  fremitus. 

Percussion. — Over  solidified  areas  the  note  is  dull.  The  degree  of 
dulness  varies  with  tlie  width  and  <lepth  of  the  solidification;  both 
light  and  dull  percussion  with  deep  and  shallow  breathing  should  be 
employed  in  questionable  cases.  Over  small  areas  of  infiltration  the 
surrounding  emphysema  will  often  cause  only  a  hyperrcsiinant  note 
to  be  elicited.  Over  cavities  a  hyperresoiiaiit  note  is  the  rule,  though 
distinct  tympanitic  or  amphoric  re.stmance  may  be  obtaineil  over  & 
large  superficial  cavity.  Other  plH-nomcna,  such  as  Wintrieh'a  or 
Gerhardt's  change  of  sounds  and  the  "cracked-pot  sound,"  may  also  be 
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elicitwl.  Dptermiimtion  of  the  size  nf  tJit  lung  and  of  the  extent  of 
thf  expansion  is  ini[>ortant.  Percussion  over  tlic  apices  will  dcmoostntc 
retrnction  or  chnn);e  in  size  nt  thnt  point  by  n  diminution  in  the  atvMi 
of  ri'soiiaiicc  or  modified  (I\ilnt'ss,  IVrciission  at  the  liases  will  mark 
the  lowest  boundary  of  the  InnKs,  ami  at  the  same  lime  by  having  the 
puliciit  breiitlir  def|)ly  the  extent  of  respinitory  excursion  cuii  be  deter' 
mined,  as  in  tuberciilosia  it  h  decreaseil  or  eiitireii"  ab^nt  on  the 
liffiTted  side. 

AuscuUatiim. — The  charnctcr  of  the  respiratory  murmur  ranges  foe 
(I  viinplc  ijfolongjition  of  ex|iirati(>ii,  tlinniKh  bronchove.tioiiliir  up 
to  brontliiiil  breiithinj;.  acetmiinc  to  the  extent  of  the  ^idlficatioiL 
Over  cavities  caveriiiMisand  amphorie  hrejithinR  is  heard.  Crepitant 
and  siil)erepitunt  ndes  are  heiinl  over  areas  of  solidification.  Th^ 
are  niure  marked  at  tlie  end  of  inspiration,  and  at  times  can  only  he 
elit'ited  hFut  the  patient  eoii^iis  niul  then  inspires  deeply.  Kales  of 
all  variities  may  be  heard  difTuscly  over  the  chest,  the  rej^ult  of  an 
neeoHipiinyin};  bronelnlis.  Siliilanl.  sonorous,  and  coarse  tnueus  rales 
arc  heard  over  cavities,  The  vocal  fremitus  is  inercascd  and  whispered 
and  -si"ikeii  pfctnritiHiny  ami  brnnchophony  may  he  elicited  over  areas 
of  wcll-niarkeil  soHiHIicjitiun  as  well  as  over  eiivlties. 

Other  plienniiiena  found  at  tinii-s  are  pleural  friction  riil)s,  cardio-  I 
respiratory  nnirnmrs,  and  systolic  murmurs  in  one  or  both  .sM)K.'la\-ian  " 
iirlerieN. 

liiiitjnoifis. — The  diannoi:jis  of  advaricLii  tuberculosis  is  usually 
readily  niade.  \  positive  diajjnosi.s  is  ublaineil  hy  finding  tubercle 
bacilli  in  the  sputum  and  iti  suspwled  eases  rcpeattil  examinntion 
should  lie  made.  Other  aids  are  discussed  under  diagnosis  of  incipient 
tuberculosis.  The  mistakes  in  dia.jiiiosis  that  do  occur  are  the  result 
of  insulHcicnt  physical  and  nther  examinations.  Advanced  tubcr- 
eulusis  Hr)iiM  Mill  so  freqiieiillv  lie  called  inalarJa,  anemia,  chronic 
bronchitis  or  cancer  if  a  careful  study  of  suspected  caaes  were 
iiuide. 

Fiimoiu  I'lniiisis  is  a  form  of  ehrunic  tuberculosis  characterized  by 
the  fi)rmation  of  extensive  fibnais  tissue  in  the  alfected  portion  of 
the  luiif,'.  It  runs  an  extremely  chronic  course  and  Is  only  diirerentiatei] 
from  chronic  interstitial  pneumonia  by  the  finding  of  tubercle  bacilli 
in  the  spulurn. 

Gangrene  of  the  Luiig.--(!anKrene  is  a  rare  disease  of  the  lung  and 
ahva.\s  se"'nndiir\  In  ntlicr  iliseases.     It  may  be  circumscribed  or,  more 
rarely,  rliHiise.    It  results  most  frequently  from  pneumonia  but  may  be 
due  tu  injury,  emholism.  bronchopuenmonia  from  aspiration  of  partic 
of  foiKl  (in  the  insane),  bronchieetatic  and  tubereuhnis  cavities,  oi 
may  arise  in  the  cuurse  of  iliabele;*,  or  follow  or  complicate  genei 
sejuic  cimditions. 

Symptoms.-  There  is  itiodemte  frter,  proslration.  hemoptysis,  a 
with  the  rxprrliimfion  of  profuse  brownish  purulent  sputum  which  t. 
a  i'etiil,  penetrating,  persi-stent,  and  often  sweetish  odor.     It  cant 
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fragments  of  lung  tissue,  altered  Wood,  ami  imtriil  debris,  ami  separates 
into  three  characteriatic  layers  when  placed  in  a  conical  ulass.  The 
fetor  of  the  lireiith  itrnl  of  the  characteristic  5|inlum  are  diagnnstic. 

Abscess  of  the  Lung. —The  symptoms  are  those  of  a  cavity  associuted 
with  fi  dirt'itsc  liniTichitis.  A  piilmnnary  ahscew  is  always  secondary  either 
to  intra-  or  extrapulmonary  disease.  If  the  former  it  may  follow  nn 
acute  inflammatory  process  of  the  lung  (lohar,  lobular,  and  especially 
aspiration  pneumonia)  or  residt  from  tlie  action  of  the  tubercle  bacilli. 
Extrapulmonary  causes  are  traumatism,  infective  emboli,  usually 
pyemic,  and  rupture  of  iiii  abscess  outside  the  lungs  into  the  pul- 
monary tissue. 

Symptoms. — If  the  abscess  is  of  sufficient  si7.e  there  will  be  found 
irregular  chUh  and  fever,  cotigh  associated  with  piirulerd  spulum,  which 
may  be  profuse  and  continuous  or  profu-ie  only  at  irregular  intervals, 
i.  e.,  when  the  abscess  cavity  is  emptied  by  paroxysms  of  coughing  or 
by  change  of  position.  The  sputum  is  often  inolTensive  and  contains 
particles  of  lung  tissue  and  elastic  fibers.  If  there  are  many  sumil 
pyemic  abscesses  the  symptoms  are  those  of  a  pjemia,  and  the  ItK-al 
signs  are  frequently  niuskcd  or  overtoiikcd . 

The  phygical  signs  of  a  large  abscess  are  those  of  a  cavity  which 
is  intermittently  filling  and  emjitying. 

Differential  Diagnosis.— /'u^moH/in/  ynnfirfiiP  is  more  acute  in  onset, 
nms  n  more  nipjcl  course,  and  has  a  characteristic  ofl'ensive  putrid 
expectoration. 

A  tuberculous  cavity  may  pres<-itt  similar  signs  and  symptoms,  hut 
as  it  is  a  late  manifestation  of  tul>erculosis  the  tubercle  bacilli  can  be 
found  by  sputum  examination, 

BTorwhiectd-"!"  runs  a  chronic,  jiulmonary  abscess  an  acute  course. 

Pulmonary  Emphysema. — Emphysema  is  due  to  atrophy  of  the  walls 
with  pcrmancut  distention  of  the  air  vesicles.  An  increast^  of  iiitra- 
alvcolar  air  pressure  with  possibly  a  congenital  defective  iievelopnu'nt 
of  tile  pulmonary  elastic  tissue  is  necessary  for  the  development  of  the 
pathological  changes.  It  occurs  most  frequently  in  children,  the 
result  (if  nasal  and  nascipharyngeal  tibslruction  or  fmm  hereditary 
predisposition,  ami  in  the  aged,  the  result  of  chronic  bronchitis,  asthma 
or  other  chronic  diseases  of  the  respiratory  tract  and,  to  a  lesser  extent, 
chronic  cardiac  disease,  pleurisy  with  adhesions  of  the  two  layers  of 
the  pleura,  or  it  may  be  due  to  the  rigiilily  of  the  co-stal  cartilages  with 
consequent  loss  of  the  elasticity  of  the  thorax.  The  inHiicnce  of  occupa- 
tion fglass-hlowing,  playing  on  wind  instruments,  etc)  .seems  to  be 
negligible. 

Symptoms, —  Dii.tpiirn  and  ri/annxU  are  the  prominent  syinptoma. 
The  lij/fpiirii,  expiratory  in  rJuiracler,  is  in  propurliori  to  the  degree 
of  emphysema,  iind  is  aggravated  by  the  coexistence  of  bronchitis, 
asthma,  and  eccentric  h\"])er trophy  of  the  right  ventricle — frequent 
complications  in  aisKs  vf  long  standing.  In  the  later  stages  of  the 
disease  tlie  dyspnea  1,1  constant  and  extreme.    Cyarimui  is  marked;  the 
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lips  and  finger  tips  are  bluisli  and  tbo  face  a  dmgy  pale  rolor.  Cemgi 
varies  in  frcfjucncy,  but  sooner  nr  laler  l»en>nKT5  n  ci>a5tant  concotniunt 
of  the  cnmlition  nii'l  is  the  DHtunil  sequel  of  fr«qii(?nl  aii.irks  of  broif 
chitis  which  eventually  terminate  in  a  p«r^steiit  bronchitis.  "Hie 
rough,  before  it  liecoines  chronic,  is  worse  in  winter  and  often  disappears 
entirely  in  summer. 

The  expertoralion  is  that  of  chronic  bronchitis.  The  general  Iiedtti 
suffers  by  loss  of  stretij;th  and  capacity  for  physical  and  mental  work, 
rather  than  by  lo>s  of  floh. 

Physical  Sipu.  i  Sec  I'hitc  XIV.)  The  patients  are  larRe-eheslrd  and 
stooi>sh()uliiereil,  with  a  continual  awpert  of  anxiety.  In  well-marked 
cases  the  client  i^  hurrel-Mfinjir/l  (sci-  Ins.pi-ction).  Tliere  is  little  moxe- 
mcnt  of  the  <bcst  durinjj  respiration  and  the  expiratory-  effort  is  pro- 
Ion)[etl.  Hotli  liiettle  and  vucal  fremitus  are  decreased.  The  pereii.^k)n 
note  is  hyjierresonant,  often  slightly  tympanitic.  The  normal  limits 
of  piilmonary  resimaiuc  are  uniformly  increased.  Auscultation  will 
rliuracicristiciill\'  show  a  weakness  of  the  vesicular  murmur,  which  is 
low-pitchni  liiilli  in  inspiration  and  expiration.  The  r(4ative  length  of 
inspirutiun  ami  expiration  is  usually  about  equai,  although  expiration 
may  be  even  longer  than  inspiration.  Sibilant  and  wheez.v  rales,  heard 
diffusely  over  the  chest,  us  well  as  course  and  fine  crackling  uihI  bubbling 
rales,  are  due  to  the  aeconipanyinR  bronchiti.'*. 

Canliora.inilar  Signs.- -'I'Ur  piiUe  is  weak  hut  .slow.  The  veins  of 
the  neck  are  proininciit,  perhaps  iiiilsating;  tlie  ajiex-lteat  cannot  be 
seen  nor  felt.  The  area  of  heart  tluhicss  is  diminished  or  even  absent, 
and  thf  heart  is  |insh<-(l  over  tn  tlie  right.  The  heari-SQunth  a))pear 
fcililc  iiikI  clLitunt,  The  rij;ht  ventricle  becomes  h\pertro|»hicd  and 
ultiniiitcly  ilihiTcd.  Th'  i^iitninuary  afcmd  sound  is  accentuated.  A 
tricuspid  rc(;nrf;itniit  uHiriniir  may  lie  heard.  Venous  t.'ongestion, 
albiimiiiuriii,  and  edema  of  the  feet  and  legs  may  occur  in  the  later 

DluKnoHtH.    Thi.s  is  bused  upon  the  chronicity  of  tJie  condition,  the' 
iHi'urreiii'i-  iif  dj^prii-ii  and  cyanosis,  and  the  ])hysifal  findings.    Em- 
|ih>»eina  uniy  hr  differentiated  from  chronic  brditcbitU  by  the  hj-pei^ 
rcniniiint    laile   on  percussion  and  tlie  prolongation  of   expiration  on 
iitini'iillxli'iii. 

t'littiiiiiilh'nix  develops  .suddenly,  affects  one  side,  and  gives  a  dis- 
liiii'llv  l.\inpanitic  percussion  note  and  an  absence  of  true  vesicular 
briwliiing- 

I'liiinil  rffuniim  i»  unilulcral  and  tlic  percussion  note  is  flat. 

Varlatleo  ol  Emphysema. — The  above  form,  substantive  or  liyper- 
Uui'liii'  ii(ii|>li.\  seinu,  is  llic  line  which  is  clinically  recognized  as  ejnph\'- 
Kiiiua  mIh-u  that  tiTin  is  used.  Other  forms  of  eni|ihysema  are  rei-ognized 
liill  ditlcr  |iatli»h)giially  and  clinically  from  true  emphysema. 

■Snid/p  or  titTuphic  rmpkyiieiiin  i.s  a  true  atrophy  of  the  lungs.  The 
(xniililioh  in  fiiurul  in  the  aged.  The  thorax  is  small,  narrowed,  and  with 
ItittHciied  renpiriilory  excursion. 
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Compensatorti  emphysema  is  the  result  of  an  unaffected  portion  of 
ttie  lungs  vicuridiisly  ukuig  on  tli«  fuiiclii)n  iif  biioIIrt  portion  of 
tile  lungs  which  is  not  functionating.  The  conHition  may  occur  locally, 
as  around  small  areas  of  broiichopneumoniu  ur  tula-ri.'ulou;s  iniiltratiun 
and  cavity,  or  it  may  be  general  when  one  lolw  is  crippled  by  u 
pneumonia,  a  pneumothorax,  an  atelectasis,  or  a  Inrjte  pleural  efTu- 
siuii.  The  physical  signs  when  demonstrable  are  those  of  subslsmtive 
emphysema. 

Acute  reiti'cutiir  entiihiiufvia  is  a  rai)iill,\'  dc\' eloping  overdistentiou 
of  the  air  vesicles  occurring  in  asphyxia,  asthma,  angina  pe<'tnris,  or 
pertussis.  It  U  not  a  true  eniphyseran.  us  reeuvcry  or  death  ensues 
before  atrophy  of  the  elastic  tissue  takes  place. 

liilfrslitUil  emphysema  is  characterizol  by  the  presfiice  of  jiir  in  the 
interlobular  and  subpleural  tissues.  It  is  due  to  wounds  of  the  lungs 
or  rupture  of  the  air  vesicles  during  violent  ctiugbing.  The  condition 
usually  is  ii"t  rerognizeil  unless  a  subcutaneous  emphysema  in  the 
neck  or  a  pneumothorax  (lc\-elops. 

New  Growths  in  the  Lungs.  -Cancer  o(  the  Lungs.— The  new  growth 
may  be  priniarj  or  secondary  .  The  hitter  i.s  mo^t  common.  Secondary 
new  growths  succeHl  di-tease  in  the  abiloniinul  organs,  the  geiiito-iirinary 
tract,  the  bones,  tfie  breast,  and  the  eye. 

Symptoms. — The  general  symptnms  of  eareinomu  aeconipnn.v  the 
thoracic  symptoms.  Chest  pain,  dyspnea,  ci'ugh,  and  a  jjcculjiir  cxi)ce- 
toration  belong  to  the  latter.  The  pain  is  due  to  associated  ])leurisy; 
d.vspnea  is  paroxysmal.  (See  Dyspnea  from  Pressure  on  Bronchi, ) 
The  crpeciomiwn  is  dark  like  prune  juice.  Sigus  nf  int  riitlionicie  pressure 
are  sei-ti.  The  cxtenud  thoracic  veins  are  eiilargeil.  The  face  and  arms 
may  be  cyanosed,  or  one  arm  only  may  Ixr  affected.  The  heart  may  he 
dislocated;  compression  often  by  mediastinal  glands,  of  trachea  ami 
bronchus  causes  dyspnea,  of  the  eso|)hagiis,  dysphagia. 

Physical  Signs. — In  primary  cancer  the  affection  is  unilateral:  in 
secondary  forms,  bilateral.  The  physical  signit  are  those  of  pleural 
effusion  or  of  local  soiulifii-alimi.  The  solidification  may  he  massive 
and  not  partake  of  the  shape  of  a  lobe.  Often  .signs  uf  effusion  and 
solidification  are  combined  (enlargement,  immobilily,  u])sent  frcniitus. 
but  bronchial  breathing).  In  the  secondary  forniii  the  disease  is  liilateral. 
The  signs  are  mixed.  They  indicate  diminished  air  in  the  long  strnetnre. 
Care  must  he  taken  not  to  ovcHouk  the  pleural  effusion  which  accom- 
panies the  process,  the  removal  of  which  gives  temporary  relief.  In 
hoth  forms  external  lymphatic  glands,  particularly  the  cervical,  may  he 
enlarged. 

Diagnosis.— The  diagnosis  is  based  upon  (1)  the  age  (after  forty); 
(2)  the  occurrence  of  emaciation;  (3)  the  duration  of  the  disea.se. 
often  rapid,  rarely  beyond  eight  months;  (4)  the  presence  of  primary 
riisea.ie  elsewhere;  (.j)  the  presence  of  moderate  fever;  (fi)  the  signs 
of  intrathoracic  pressure;  (7)  the  involvement  of  lymphatic  glands; 
(8)  the  occurrence  of   irregular  areas  of  sulidiHcalion  and  of   ))leural 
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elTustuii.  tilunr  or  coiiiliiiiw);  (9)  tin*  t-buraoUTistic  cxpcctorstion; 
(10)  tlyspncii  due  to  pressure  on  the  bronchus  or  trachea;  (11)  ll»e 
fthwiicc  uf  litnilli  from  tlie  sputum. 

An  rffiision  ran  often  be  recognized  only  after  puncture.  Hemothorax 
U  often  liiit  nut  nl■c■^•^sil^ily  ])rcseiit. 

Sucoma.  Tliis  is  wniettincs  primary,  but  more  often  seeomlar^'. 
Thf  ni/mjif'imit  anil  the  jihiixwai  sit/iis  iire  murh  the  same  as  in  c»n-iuunia. 
The  ttge  iusunll>"  under  forty)  may  Ix-  an  aid  iu  diagnosig. 

Oross  Parasites  of  the  Langs. — HTdatid  Disease  ot  the  Lanes. — The 
lungs  arc  iili'dH-ii  in  iibiiut  1 1  per  cent,  of  the  c«si"*  of  hydatid  ^liseasc. 

Synijilinns.-  Aee()niin(;  to  Wilson  Vox.  these  eonsist  of  djispnfa, 
jnin  in  thi:.  chest,  riiugh,  occa^ioTml  lirii'dptynu,  mui  soinvtiiiies  the 
expecioraliim  of  hydatiiU,  the  sputum  being  otherwise  bronehitic,  or 
presenting  the  chanicteriiitics  of  pneumonia  or  gangrene  when  ibew 
eomp!i<iitions  arc  present.  Gra<lu»lly  wcahncint  inereaiies,  sometime>^ 
nith  in/rt-J-iii,  wliiili,  when  c<imbineil  witli  emaciation,  may  ini|Nirt  to 
the  case  a  consiilerable  rL-semblunec  to  phthisis.  Pressure  symj^onu 
(iccii.sioniilly  orciir. 

l'ln/sii:al  Sitju.i.-  These  are  either  those  of  giiliih'/iratlon  of  the  lung 
or  of  plmml  rffiision,  together  with  certain  peculiarities  deiiemling  on 
the  size  and  site  tif  the  tumor. 

Diuf/iiiisiii. — The  symptoms  present-- rough,  dyspnea,  anemia,  emam- 
tion.  and  ehiblung  of  fingers — too  often  leml  to  diagnosis  of  pkihifis. 
HemiJplysis  occurs  in  many  rases.  The  temperature  is  normal,  an 
important  point  in  dingno^is.  If  the  cyst  ruptures,  the  sputum  is 
diatrniwtie.  Conip  heat  ions  often  mask  the  diagnosis.  It  must  be 
di^litiguished  from  ptciimii,  localizfd  empi/ema,  piilmmiarn  (i^iwrw, 
phthiiii,  iiriiiiimiycrisis,  and  mcilliu'linni  liimnrs. 


DISEASES  OF  THE  PLEURA 

Pleurisy  or  Pleuritis. — This  is  an  inflammation  ot  the  pleura.  The 
exciting  cause  is  always  some  uiicroorgnni^in.  although  what  variety  it 
is  cannot  ahvjiys  he  determined.  Predisposing  ciiuses  arc  exposure  tu 
cold  or  trauma;  more  fre(]uciitly  it  occurs  secondarily  to  (1)  diseases 
of  the  lung,  as  pncumnnia,  tuhereuioais,  gangrene,  or  abscess;  (2)  exten- 
sion of  inliainmatory  disease  of  the  ribs,  vertebrw.  pericanlium,  raediaa- 
tinum,  aorta,  and  other  neighboring;  structures;  lH)  iliseases  below  the 
diiiphriigm.  as  acute  hepatitis,  sjilenii'  or  pancreatic  abscess;  (4)  general 
disease,  as  septicemia,  acute  rheumatism,  ami  scarlatina. 

Acute  Fibrinous  Pleurisy.-  Dry  or  plastic  pleuris.\-  timy  result  from 
any  of  the  .ihove  causes.  It  almost  coustuntly  accompanies  lobar 
pneumonia  and  gangrene  or  abscess  of  the  lung  if  the  iullanunutory 
processes  reach  the  jKriphery  of  tlie  lungs. 

Syviplomg.—T\w  charncteristic  subjeclivc  sjinptom  is  pain  in.  (A# 
tide,  usually  on  a  level  with  the  nipiile.    It  is  sharp,  cutting,  or  tearing 
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FIG-   L  — Anteri(*r  Aspect. 
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Pleiitisv  with  Efruaion  friuht-slftedl. 
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iu  (.■liurHcter,  t-xnggeriiUil  Iiy  breiitliitig  or  coii];liitig  and  frcunciitly 
referred  ti>  the  scat  of  the  ]»leuri.sy.  The  patient  restricts  respiratory 
ext'iirsiiiii  hy  leaning  tuwanl  th<^  afff^eU'd  side,  dikI  tliiis  lessens  the 
pahi.  Cough,  dry  and  pahiful,  is  present.  The  breathing  is  hurried, 
shullow,  irregular,  and  chiefly  abdominal  in  type.  Fever  of  a.  mild 
degree  is  usually  present. 

I'hi/siral  Signs. — Distinct  limitation  of  mnvenwnt  of  the  afTected 
side  is  seen,  A  friction  rub  (see  pngc  319}  is  heard  usuiilly  over  the 
seat  of  pain. 

Diffrrriilial  Diagnnnin. — liUfrriatttl  neuralgia  and  pleurodynia  nre 
usually  readily  differentiated  frtun  jileurisy  l»\'  the  absence  of  fever 
and  11  frii'tiuu  rub.  Mur^ivcr  in  the  fornu-r  rondition  there  is  tenderness 
over  the  e\it  of  the  intercostal  nerves  and  in  the  latter,  pleurtKiynia, 
the  pain  is  exaggerated  by  twisting  or  turning  the  side  as  well  as  hy 
deep  breathing. 

Serofibrinous  Pleurisy.— Pleurisy  with  effusion  Is  usually  preceded  by 
the  syiiij)tiirns  nf  a  dry  pleurisy,  but  may  develoji  ajjparetitly  without 
the  intervention  of  those  symptoms. 

Ill  a  great  niaj'ority  nf  eases,  it  is  due  to  a  tiilicrculnn!*  infection. 
Other  causes  are  those  that  have  already  been  enumerated. 

Si/inpl'ims. — There  occurs  slight  nr  moilerale  ffprr  sometimes  inter- 
mittent in  character,  with  recurrent  chills,  and  terminating  by  lysis 
in  one  to  three  weeks;  c()nsiflerable  difspniia  rnrasionally  amounting 
to  orfhopnra  when  the  effusion  is  very  extensive:  aiwl  a  dr.\'  cuugli. 
There  is  frtHpiently  some  evidence  of  slight  njoniniin.  I'aln,  similar 
to  tluit  I'f  a  fibrinous  pleurisy,  is  nften  seen  when  (lie  clTusion  is  small, 
but  when  it  has  become  of  any  sixe  it  is  charaeteri.>tieally  absent,  as 
the  iiiflauied  layers  of  pleura  are  prevented  from  rubbing  against  each 
other  by  the  excessive  fluid.  The  urine  is  decreasefi  in  advancing 
effusions  but  increases  In  aniiaint  with  decline  of  the  fluid.  The  leuko- 
cytes are  unehanged  in  the  majority  of  eases, 

I'fiijficiit  Si.gii.1. — (See  I'iiite  XV.)  There  is  seen  enlargement  of  the 
affected  »ide,  increase  in  semi  circumference  with  fulness  of  the  intcr- 
■spaces.  and  rliminutinn  of  movement.  Vocal  and  tactile  fremitus  are 
diinini^heil  or  ab-^ent,  altlioiigh  thi'  whispered  voice  is  heard  better 
through  a  serous  than  a  purulent  efl*u^iim  (Hacelli's  sign). 

There  is  dulncss  or  liiilncss  oti  peri.-iission  with  great  uicreiise  t"  resist- 
micv  of  the  j»leximeter  finger.  VVhilc  above  the  efl'usion  the  percussion 
note  is  h\  perresoiiant  or  t\  tnpiiuilio  (Skofla's  rc-sonanec).  In  medium- 
sized  effusion  an  ■'^-shaped  line  i>f  dnlness  can  be  demonstrated  as  the 
upper  limit  of  the  effusion.  The  line  begins  rather  low  down  at  the 
spine,  curves  upward  and  obliquely  across  the  chest  into  the  axilla, 
whence  it  deseemis  to  the  sternum.  Movable  dulness  may  he  demon- 
strated with  ehnuges  in  the  position  of  the  patient.  lYiangular  dulness 
may  be  found  on  the  opposite  side  of  the  efTusion.  The  ba.se  is  at  the 
level  of  the  lower  Imrder  of  the  lung  and  the  apex  about  the  height 
of  the  upper  level  of  dulness  ^(Jrocto's  signj.    The  preseticc  of  a  normal 
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triangular  ureii  of  pBravertplmil  ihiln^-ss  iliminLshos  the  Hiiignostic  value 
nf  tliis  sign.  Tin-  lower  honlcr  of  lliittiL-ss  is  below  the  iiomtal  lung 
limits.  If  there  is  markud  totuj>rpasion  of  the  lung  bronchial  bn-athing 
may  he  heanl.  Egophony,  Ht  thu  upper  burtitr  of  the  efTusion,  and 
broufhophony,  over  a  large  effusion,  can  at  times  be  matie  out.  Above 
the  ctrusifni  the  breath- sou  mis  an-  lirimehovcsiculHr  or  bronchial,  antl 
a  friction  rub  or  fine  rales  may  be  heard. 

JJisplarement  of  Organs. — If  the  efTu.sion  is  on  the  left  side  the  heart 
is  dLs|iliurd  toward  tlic  rijjht  and  Traubc's  semilunar  spare  is  often 
entirely  clfarei!.  A  right-sidet!  effusion  pnshes  the  diaplinigiu  and 
liver  downward  and  displiiees  ot-cu^unally  llic  heart  more  to  the  left 
tluin  normal. 

Fill,   184 


Empyrniii  rullciviiiu  iiiieiinionin.     (Fi-vit  nlnu'iir  Fniiii  M'vt.nth  to  IourU«nth  dfty.) 


Purulent  Pleurisy.  Empyema.  Tlii^  liriii  is  applied  to  pleural  inflam- 
uiatioiis  cliarni'terized  by  piis  formation, 

ll  re>uU-<  ino.tt  frei|rictitly  as  ii  srqiiel  of  ]>in'inuonia,  bronchopneu- 
inonia,  or  a  MTotibrinons  pleurisy;  ukti'  rarely  it  occurs  in  the  course 
of  piilriioiiary  luberciihwi,'';  as  a  resulr.  of  a  penctrntiuK  wound  of  the 
pleura:  durin;:  an  attack  of  siarlatina:  or  it  may  result  from  a  rupture 
of  n  subphrenic  abscess  inlo  the  pleural  cavity. 

Si/>iii)tKin-t.-  '\'Uc  condition  is  coiuTnouly  insidious  in  onset  with  the 
ficncral   symptoms  of  scjwis  o\'erslijidowinj;  the   local   symptoms   of 
slijtht  cougli,  w  illi  little  or  no  expectoration,  mild  dyspnea  and  modcrat 
pain.    The  fever  is  lii{;h.  usually  extremely  irregular,  and  fttteiide<l  I 
chills  at  tlic  bc};irmiiig  and  sweats  at  the  end  of  the  febrile  paroxysm 
I'allor,  weakness,  and  prof-tratiiwi  ilc\  etop  rapidly ;  a  marked  leukoc>-tosii 
is  present,     lodicanuria  and  albuuiimiria  will  befouud-    Erosionof  th< 
chest  wall  and  escape  of  pus  are  indicated  by  the  presence  of  a  snh 
entaneous  (luetualint;  iidlammatory  tumor — empi/rma  necea^iliilis.     It 
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usually  found  in  the  fifth  space,  anteriorly,  or  below  the  angle  of  the 
srapiila,  poateriorlj'. 

I'hysu-al  Signt. — The  physical  signs  of  empyema  are  those  of  other 
effusions  within  the  pleura.  In  addition  there  may  he  present  more 
vinrkrti  hulgijig  nf  the  affri-led  side,  Im-nl  rdriiiii  of  tlie  cliest  wall  and 
distinrt  hrorichial  breathing  transmitted  along  tlie  chest  wall,  liacflli's 
sign  ir.  .v.j  i>  a  vnliiiible  finding. 

Hemorrhagic  Pleurisy. — In  this  rare  condition  the  bloody  exudate 
may  Ik'  due  to  maliguiiut  disease  or  tiibereulosi.-*  involving  the  pleura; 
to  inaligniint  and  hemorrhagic  forms  of  acute  infectious  disease:  and 
to  disease  of  other  organs,  as  liver  and  kidney,  associated  witli  pro- 
nounced vascular  changes.  The  condition  nuisL  be  dilTerentiated  from 
hemothorax  due  to  rupture  nf  a  vessel  or  an  aneurism  within  the 
pleural  sacs. 

Other  Varieties  of  Pleurisy. — Diaphragmatic  Pleurisy. — This  niaj-  he 
eitlier  dry  nr  witli  i-IFusion,  may  iirtVi'l  only  the  i!iiii)liriignialic  pleura, 
or  may  be  a  general  pleurisy.  There  is  intense  pani  in  the  ejiigiiMrium 
and  often  extruding  from  tlie  anterior  enil  of  llie  teiilli  rili  to  the  ensi- 
fonn  cartilage.  'Hic  pain  is  aggravated  by  breathing,  which  is  thoracic, 
rapid,  and  feeble  in  type.  Trmiem'ss  may  be  pli<ited  over  the  phrpnie 
nerve  in  tlie  neck.  Other  occasional  yyniptouis  arc  navsra.  mviiiing, 
and  ohxllnate  hirrniiyh.  The  frrer  is  K.-'Ualb  higlier  tliaii  in  ordinary 
pleuritis.  KH'usion  may  lessen  the  pain.  Peritonitis  may  occur  at  the 
same  time  or  be  secondary  to  the  pleurisy.  Litten's  phenomenon  i.s 
absent  (see  jiiige  301), 

Interlobar  Pleurisy. — In  the  interlobar  form,  ijiierlobar  iikurlsy  as 
a  result  of  a  general  ])lenritis.  the  two  liiycrs  oi'  pli'ura  lietween  lobes 
at  times  become  partially  adherent,  enclosing  c{>llcctions  of  Huid 
either  serous  or  purulent.  If  the  latter  and  UKjn'  frequent  condition,  the 
diagnosis  is  usually  impossible  unleas  the  pus  nijrturcs  into  ji  bronclms 
or  unless  the  asjiirating  needle  can  disclose  the  presence  of  tl>e  pus. 

Pulsating  Empyema.  \  loralixed  piil^-ufing  collei'tion  of  pii^  moving 
synchronously  witli  ventricular  systole  of  the  heart  may  be  mistaken 
for  an  aneurism.  The  pubation  is  deteeleii  by  insiwetion  and  jiulpa- 
tion.  It  may  be  confined  to  two  or  three  interspaces  or  occupy  the 
anterior  aspect  of  the  thorax  and  axilla  of  llic  left  ?ide.  Harely  the 
pulsation  is  posteriorly,  and  it  is  i>ractical]y  always  on  the  left  side. 
The  presence  of  fever  and  a  leukocyto.sis,  the  absence  of  murmurs  and 
expansile  pulsation,  and  the  fact  that  the  tumor  decreases  in  siztf  and 
tension  on  deep  inspiration,  are  findings  sufficient  to  differentiate  a 
pulsating  empyema  from  an  aneurism. 

Tuberculous  Pleurisy. — Thi'^  may  give  rise  to  cither  a  fibrinous  or 
serofibrinous  jdeuri-sy.  Freiiuentiy  it  results  in  marked  Uiickening 
of  tJic  pleura. 

Diagnosis  ot  Pleurisy  with  EfCusion.-  -The  diagnosis  is  basefl  upon 
the  physical  ^Igns.  .Vtypicai  ca>es  .sonielimes  simidatc  croupmiH  i<unt- 
vionia.     lu  doubtful  cases  resource  may  be  had  to  the  exploratory 
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needle  (sec  pnge  <140).  If  tlie  vuriutiuiis  in  thr  ph\-!icul  sipis  are  not 
sufficient  to  establish  a  diapiosis,  aspiration  vrith  a  large  sized  h.v)>o- 
dermic  needle  wilt  \ield  serum  if  tltcre  a  a  pleural  effusion,  a  few  drops 
of  dark  blood  if  pneumonia. 

Hiiflnithnrox  is  dilft-reiitiat^Hl  Ijy  the  ahseuw  of  fever,  p«ui,  and 
friction  nib,  by  tbe  charartt-r  of  the  aspirated  fluid  and  by  the  con- 
coniitiiiit  presence  of  heart  or  kidney  diijcasefi. 

Pericardial  rffugiona,  if  \KTffc,  are  difTercn tinted  by  tlic  absence  of 
dulness  at  tlie  base  of  tlie  lungs,  by  the  convex  area  of  duhiess  to  the 
riRht  of  tlic  sttTtnnii.  h\  the  (ibseiicc  of  curdiue  impulse,  and  by  the 
prnnniint(il  ilysimi-a  nnil  rardiar  weakness,  not  ohaened  in  pleural 
clTusiotia  of  it  size  suflitL'ieril  to  .simulate  perieurdial  elTusiun. 

Intralknnicic  Tumors.— 'T\\cn  are  present  sjmptoms  of  pressure  on 
e<)iitijpt(ni?  stnictiireH,  irrcgiiliir  outJineit  of  iluhieiis  and  enlargement 
nf  lymph  nhuiils  with  siRiis  of  malignancy  in  other  parts  of  the  body 
wiiii'c  piilnic.iiiirv  new  ^irowths  are  ini)?.l  frequently  seoondary  to  new 
(jrottths  clsewhire  in  the  economy.  Ill  many  vujf*^,  however,  plenrn) 
elTusioiiK  iiccur  iis  a  result  of  new  gronth.t  in  tlie  thorax,  so  ihnt  an 
absolute  ditrereutiiil  dliignn^is  of  the  condition  is  often  impossible  until 
pressure  symptoms  and  rachexia  are  marked. 

Siihj'hrriiir  ir'wr.'J  is  diirm-n tinted  from  an  empyema  by  the  pn-senre 
of  respiratory  iiiovcnicnts  of  the  lim <r  border  of  the  lung.  In  a  sintUar 
mninier,  nli-iirnn,  hijiliiliil  niitM,  anil  riinrn  of  ihr  livfr  are  dilferentiated 
from  pleural  elTusions.  In  addition  these  conditions  show  a  etiuvox 
line  iif  diihiess  ut  the  rij;ht  Im^e  of  the  lung?  over  whieh  ii  friction  rub 
can  often  he  heard. 

I'liriilriit  vjfiixiiiiiii  cfiii  he  diu;;tipstieateil  and  usually  definitely 
localized  by  means  of  the  .r-ray. 

O&ta  Obtained  by  Paracentesis  Thoracis, — Aspiration  of  the  pleural 
cavity  yiiOd--  infMrniiitinn  "liich  rrrii!er>  viiluidile  aid  in  the  differcntia- 
tinn  (if  the  ennditiuns  eau^in;;  pliiiral  ctTiisions  and  positive  information 
of  the  ehanicter  of  the  efVusioii,  I'liv  needs  no  descri|ition.  Hemorrhagic  j 
and  ehylifiirni  Ihiids  are  recoKnixed  as  soon  as  withdrawn.  Exudates,  I 
the  ri'Mill  III  inliiiiniriiitiin  [iroeesses,  iiikI  tniusiidates  are  usually 
n-adily  diU'erciituited  by  appnipriatc  laliorutory  procedures  (see  page 
■l'l~i.  If  senilis  fluid  is  withdrawn  ;iiul  is  .>hown  to  lie  inflanunatory 
ill  eliJiractcr  the  injeetiiin  of  this  fluid  in  large  amount  into  animals 
will  usually  result  in  an  accurate  deternii nation  of  the  causative  orffun- 
ism.  Ciiltiinil  mellnMl>(  of  isoliitlrij;  flic  orgunisms  are  not  satisfactory 
in  fnoftt  cases,  owion  to  the  small  numher  of  organisms  in  the  fluid. 
I'riigmeiits  of  raiieerniis  tissue  may  iK-easionally  be  found  in  malignant 
disease  of  (he  pleura. 

Chronic  Pleurisy.  This  may  he  manifested  by  an  adhesive  form 
or  Hssoi'iiileil  with  elfusiull.  Thr  ilrf/  itr  plnxHe  jnrm  i>  the  rmuU  nf  an 
acute  attack  of  serofibrinous  |)lcurisy  in  which  the  fluid  has  liecii  resorbcd 
or  aspirate<l;  it  may  follow  ii  chronic  |)lcurisy  with  efl'usion;  at  times 
it  occurs  as  a  |iriinitive  eondition,   wluch  is  followed  by  pulmooarj- 
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cirrhosis;  it  may  he  tuberculous  in  origin,  or  a  manifestation  of  poly- 
serositis froncato'siiifioaBe). 

Symptoms. — Occasionally  the  patient  may  complain  of  a  stitch  in 
the  siilc-,  Imt  as  it  rule  subjective  synipttims  are  lacking. 

Physical  Signs. — In  the  milder  degrees  of  chronic  adliesive  pleuritis 
there  may  lie  no  physical  signs  except  a  slight  indefinite  friction  nil> 
and  a  slight  impairment  of  resonance.  As  the  condition  l)econies  more 
extensive,  there  is  noted  diminution  in  movement  of  the  affected  side, 
dulne.ss  on  percussion,  ahwnt  nr  weakenni  fremitus,  anil  ili>Iant  lircnfh- 
sounds.  In  the  severe  cases,  there  is  great  deformity  of  the  chest 
from  contrai-turcs  of  the  alfected  side  and  comjiciisating  cmplivscnui 
of  the  opposite  side,  '("here  is  conBideriihle  spinal  curvature,  deformity 
of  the  shoulder,  and  ingrowing  and  overlapping  of  the  ribs.  TJie  heart 
may  be  ilrawn  to  one  side  or  the  other.  The  percussion  note  is  dull, 
fremitus  is  absent  and  the  breath  signs  distant  or  absent. 

Chionic  Pleurisy  with  ElCusion. — TJiis  results  either  from  an  acute 
attack  of  pleuri.->y  in  which  the  fluid  remains  unabsorbed,  or  from  a 
series  of  attacks,  or  it  may  develop  slowly,  apparently  us  a  primary 
condition. 

i'_(/j»/''fim«.^ These  may  remain  entirely  latent,  or  slight  ilyspnea  may 
be  observed.  Inhere  may  l>e  an  evening  rise  of  temperature  and  aceelera- 
tion  of  the  pulse,  f'hronic  effusions  are  likely  to  become  purulent  in 
children.    The  physical  signs  are  those  of  an  acute  effusion. 

Hydrothorax. — Thi^  is  an  accuunilnliun  of  scrum  in  the  pleural 
ea\ity  as  a  result  of  transudation.  It  occurs  In  tile  course  of  diseases 
which  produce  anasarca,  a.s  failing  organic  heart  disease  {right  side 
affccteil).  chronic  nephritis  (both  ^ii(^es  alTectedl.  and  debilitating 
diseases  (usually  on  both  sides).  7'^'-  grnrrul  si/m plains  belong  to  the 
primary  disorder.  Diiijumt,  at  times  severe,  is  usually  the  only  local 
symptom.  The  physical  signs  are  those  of  acute  pleurisy  with  effusion 
from  which  it  is  differentiated  by  the  absence  of  fever  and  the  general 
characteristics  of  the  fluid  (sec  page  447}. 

Hemothorax.-  Ifloud  in  tlie  jilenntl  cavity  results  from  trauma 
of  the  chest  wall,  rupture  of  an  aneurism  into  the  pleural  cavity,  or 
from  pressure  upon  the  thoracic  vein.i.  The  sjniplonis  are  those  of 
internal  hemorrhage  and  the  physical  signs  arc  those  of  pleurisy  with 
effusion. 

Pneumothorax.— ,\n  accunniiation  of  air  in  the  pleural  cavity 
practically  always  aecompanieii  or  followed  by  an  outpouring  of  serous 
or  purulent  fluid,  constituting  respectively  hydropncinnothorax  or 
pyopneumotliora.t,  Pneumothorax  may  originate  (1)  externally,  by 
perforation  of  the  chest  wall  and  pleura;  (2)  internally  by  perforatiim 
of  the  lungs,  bronchi  or  esophagus;  13)  us  a  result  of  infection  of  pleural 
exudates  by  the  gas  hacillns^/il.  newijnie.i  i-ii[t»iiliit)iK.  The  most 
frequent  eau.se  is  tuberculous  dL^icase  of  the  lung  and  next  an  empyema. 
l*lie  disease  is  unilateral,  the  left  side  bcinR  affected  not  quite  as 
often  as  the  right. 
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Symptoms. — The  onset  is  iistiully  siid<icii.  iittcoded  by  acule  pain 
(he  chest  ami  fxccssire  dyspnea  with  great  dread  of  impetuHng  miffocation. 
The  {latieiit  sinks  into  collapse  from  shock,  but  suddc-n  death  b  ran*. 
If  the  est-Hpe  of  uir  into  the  pleural  eaiatj'  is  gradual  there  is  less  pain 
find  dyspnea. 

Physical  Signs.— {See  Plate  XVII.)  The  affected  side  \s  distended; 
fremitus  is  aboliahed ;  the  pcrcu.>wioii  note  is  a  brMAike  tifmpany,  exeqjt 
when  the  distention  is  excessive  and  the  air  under  great  pressure,  when 
the  note  is  prnpnrtinnately  duller  and  higher  in  pitch;  dulne^a  Ls  usually' 
noted  irt  the  liiiscs,  tlic  result  of  tho  nfconipiinyingelfuscd  fluid,  and  is 
rcndih/  mnmhlr  with  chanRe  of  position  by  the  patient;  the  diaphragm 
is  depresseil,  jiiishing  the  liver  or  spleen  down,  and  the  heart  displaced, 
partirularly  in  a  left  pneumothorax  when  the  areas  of  rardiac  dnliK-7L> 
limy  eiilirely  disiippetir.  l.'pon  aiiseiiltation  the  most  cliaraeteristie 
sicns  are  elitited.  The  hreulh-sounds  are  fceWe  or  absent  ext-cpt  over 
the  root  of  tin-  liiriy  where  they  are  broiirhinl.  If  the  hing  is  not  com- 
pletely eoiliip.sed  iini|iliorie  breathins  may  be  heard.  A  valuable  sign 
is  the  coin  ie.it,  the  hruit  d'a'tmn  (Trousseau).  A  silver  roin  is  plneed 
iiimii  the  diest  and  struck  with  unuther  while  the  aiiseultator  iipplies 
tlie  ^ti-thoseopc  opposite  the  pi>int  .'itriiek.  The  ringing  coin  sound  is 
re]3riMliiiiii  \\\tU  nn-nl  iil1erlsit.^'.  It  is  itlmost  pathognomonic  and  the 
outline-^  of  a  cavity  can  be  traced  by  It. 

The  biiipiirraiip  mrruKKuin  »}ihi)ih  ean  be  distinctly  heard,  often 
some  iji'-tiince  from  the  chest  wall,  liy  ."haking  the  patient, 

Mitiillir  liiillr  on  i'()nt.'liiTi<;  ur  deep  re.-<iiirat ion  is  frcfpiently  heard 
and  rale-  of  a  poiilijir  iiirtallic  fpiality  are  often  ob&iTved. 

DitTerentlat  Diagnosis.-  I'lieiimntliorax  may  be  confonnded  with  a 
lar;:c  l'ihi-iTiil"ii.t  riirif;i.  but  the  displacement  of  viscera,  the  eoiti  test, 
ami  the  abseinr  uf  fremitus  are  nut  found  in  tuberculosis  with  extcnsivi- 
ravity  f'lrriiiitiiui, 

Km/ihi/»i'iita  can  be  ilifi'cn-ntialcd  from  pneumothorax  by  the  fact 
that  il  is  ld\^a\^  bilaltTuI,  by  llit-  niiirktil  iiroluniriiliun  of  expiration, 
and  by  the  slow  onset  uf  the  disease.  The  sko<Iaic  resonance  above  a 
plniriil  i-JJ'iixiiiri  and  the  ihilness  sniiu'times  elii-iteil  in  pneiimothorux 
may  eaiise  the  two  coiKlitions  to  be  confused  with  each  other,  but  in 
the  former  condition  the  metallic  tinkle,  the  coin  test,  and  the  succus- 
sion  splash  arc  all  absent. 

I'jiopneiimnlhorox  mibjthrfnieus  is  differentiated  from  true  pneU'-l 
niothonix  (I)  by  the  history  of  previous  intra-abdominal  trouble,  morvl 
partiiulariy  Kaslrie  nicer;  (2)  by  the  presence  of  the  general  symptoinsi, 
of  suppiiratiini:  (S)  by  the  absence  of  nmvulile  dnhiess;  (4)  by  the  morSj 
marked  displait-mrnt  of  the  viscera  Ix-neath  the  diaphragm;  (5)  by 
the  fact  thiit  (he  lower  border  of  the  \ung  moves  Upon  deep  respiration. 

A  diiiphriigmfitii-  hrrnin  may  simulate  a  pneumothorax,  but  the 
history  ul'  aeridiiil  and  the  peristaltic  .souniis  heard  by  anscnltatiuo 
of  the  chest  usually  suffice  to  dilfereiiliiac  the  two  conditions. 


PLATE    XVII 


■'■    I.V^Vl^T^ 


S'. 


FIG.  fi.  —  Poit*Pi<>r  Aapact. 


'^,,^^ 


<^. 


W  ■ 


■:i 


Pneunioihor-ax  (_1ert.siaeil>. 


f 


DISEASES  OF  THE  LUNGS  AND  PLEURA  609 


DISEASES  OF  THE  MEDIASTINtlM 

Mediastinal  Lfmphadeiiitis.— Eniarcemcnts  of  ihr  ]ymph  ({lands  of 
llu-  iiK'iiiii>tiiiinn  iKcutTipariy  tiUier  itciiU"  or  t-hroiiiir  iiifliimmntory 
atlwtiori!!  fif  the  limjrs  niid  bronchi.  It  is  saiii  that  piiiarRwl  motHastltuil 
ghiiiiis  i-an  lie  ik-inoii.^truti-d  (1)  by  (hiiiicM  uii  (icrciissioii  in  the  inter- 
scapular region  or  whon  a  tJifference  cannot  be  elicited,  by  direct  pcr- 
i-iisi^ion  over  the  ih>|ht  durwil  spin*-;  (2)  by  tliv  prcscnrw  of  wliisfnTed 
pcctcrilocjiiy  upon  anycultating  directly  over  the  several  spinous 
procc-isi-s,  ticlnw   till-  fir>t  dorsal  vertehra,  wlit-re  it  is  nornially  licanl. 

Suppurative  lormphadenitis.— This  may  w'sult  from  ordinary  iiilhuii- 
mutioii,  hut  is  usually  luhcnnlous  in  origin.  The  pus  may  perforate 
and  discharge  through  the  e.sopliirgu^  or  a  bronchus.  The  x-niy  in 
either  form  of  lyuiphaflenitis  will  demonstrate  the  enlarRoment  of 
the  ;;liin<is. 

Mediastinal  Abscess.  This  rare  condition  may  he  acute,  usually 
the  result  of  trauma,  less  frcqueutly  secomlary  to  erysipelas  or  the 
eruptive  fevers;  or  chronic,  generally  tut  wren  Ions  in  origin.  The  anterior 
mediastinum  Ls  usually  the  seat  of  the  involvement. 

Sjrmptoms,  -  Substernal  throbbing  pain,  cungh  and  (ly.spncn  at  times, 
with  the  general  .symptom.s  nf  sepsis  are  the  most  eharaiteristie  symp- 
toms (if  »\i  acnte  ubsi-ess.  The  aliscess  may  point  in  the  intercostal 
space-:,  in  the  I'liisti-mal  notch  nr  erwle  thrnnKh  the  sternum. 

Chionic  Abscess.  -This  presents  symptoms  ami  signs  similar  to  those 
nf  mediasliiuil  j;rowThs.  The  iliniiuimx  is  lia.sed  on  the  syniplimis, 
the  findings  of  a  l<niili7A-d  area  of  dniiiess  anteriorly  in  the  chest,  tlic 
results  of  .r-ray  and  the  use  of  the  exploratory  needle. 

Mediastinal  Tumors.— Sareoruu  and  cancer  lire  the  most  frequent 
forms  of  tumor  in  this  region,  the  former  usually  primary,  the  latter 
secondary.  Lymphom.i.  libroma,  ilennoid,  or  hydatid  <-vst  and  guuiruit 
are  oceasionidly  found.  The  tumors  may  originate  in  the  thymus  gland, 
the  lymphatic  glands,  the  jih-nra,  or  the  esophagus,  most  frci]neutly  in 
ihf  thymus  ghitiil.  The  tumor,  when  one  region  alone  is  affected,  is 
most  frtxpientlj  found  in  the  anterior  meiliaslimim.  Males  between 
thirty  and  forty  are  i'hiell\  affwteil, 

Symptoms.  The  symptoms  of  mediastinal  tmnor  are  chieflj'  due 
to  pressure.  I}>//i[infa  is  early  and  eoiotant,  and  nniy  be  liiryngcal.  or 
tnuheirl  from  pressure  on  respective  parts  of  the  respiratory  tube. 
In  some  instances  encroachment  upi)ri  the  brart  or  the  vi-ssels  causes 
ilysiuiea.  .\giun.  the  dyspnea  may  be  ilue  to  a  pleural  elhision  accom- 
panying the  growth.  Cough  of  a  iM'culiar  char.Oiter  ucnirs.  It  i.s  laryn- 
geal and  of  a  dry,  brassy  ipiality.  Aphonia  may  arise  from  pressure 
upon  the  recurrent  laryngeal  ner,ves,  f.'spe  Di.sfa.ses  of  the  Ijirynx.) 
If  the  bloodvessels  arc  pres-^cd  upon,  s\m[>toms  of  obstruction  occur, 
depending  upon  the  vessel  ot^-luded.  Kdema  of  the  upiier  e\tremilies 
may  occur.     If  the  esophagus  i.s  pressed  upon,  there  is  dillicnlty  in 
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CHAPTER   XXXVIII 

DISEASES  OF  THE  IIKAHT  AM)  THE  BLOODVESSELS 

DISEASES  OF  THE  HEART 

General  Considerations. — The  sjmploiHs  of  discaso  of  the  lu-art  Ui 
tlio  inorlitil  iiniwss  and  to  it?i  physiological  officfs,  arc  diii'  to  tin'  ana- 
tomical stmctiire  of  the  orcan.  The  heart  is  h  hollow  iniiMiilarslriicliirw 
which  hangs  in  a  cavity,  the  pericardial  sac,  and  encloses  other  cavities 
—  tlie  two  auricte'i  and  two  ventricles— separated  From  caih  other  hy 
valves.  Both  sets  of  cavities  arc  lined  hv  serous  mcmltranr.  The 
serous  memlinmes  arc  Mibject  to  siniilar  lesions,  and  presi-nts  similar 
signs  as  diseased  serous  membranes  elsewhere.  In  inflammation  of 
tilt:  extcrrial  memhrane — the  ]>eri('ardinm — the  surfaces  nih  tojiether 
and  create  a  sound  of  friction.  The  external  serons  cavity  may  also 
become  filled  with  the  jiroductis  of  cMidatiou  or  tninsndation,  and  as 
a  result  physical  signs  are  produced.  They  are  the  physical  signs  of 
iociilized  increase  of  content.''  as  dctertnlncd  h.v  iiisiiection,  piiljiation, 
and  percussion,  ami  of  physical  intiTfcrcTn'c  with  the  heart's  action. 

The  serous  membrane  that  lines  the  cavities  of  ihe  heart  and,  with 
the  suliserous  tissues,  makes  np  ihe  structure  of  the  valves  is  subject 
to  inflammations,  the  signs  of  which  are  common  to  all  serous  inflam- 
matifins.  Tlie  swellings  and  caitfjrowth.s  that  attend  such  inflamiiuitioii 
occlude  the  orifices  and  prevent  closing  of  the  valves.  There  is  pro- 
duciil  a  |»liysieal  interfereru'c  with  the  lieuri's  function,  which  is  recog- 
nizable  by  physical  signs.  The  successful  efl'ort  of  the  heart  muscle 
to  overcome  such  defects  on  the  one  hnnd  (hy]iertrophy),  or  its  failure 
on  the  other  (dilatiition),  again  leads  to  the  protluction  of  symptoms 
ami  signs.  The  serons  membranes,  and  hence  the  valves,  are  exposed 
to  causes  which  excite  inilannnalion.  liy  virtue  i)f  the  position  of  the 
heart  at  the  centre  of  the  circulation,  the  hhioil,  containing  at  timeH 
certain  endogenous  anil  exu^tenous  poisons  or  bacteria,  constantly 
bathes  the  heart,  and  henc<'  the  organ  is  more  likely  to  be  art'eeted  hy 
the  deleterious  material  the  blood  carries  than  other  parts.  If  the 
heart  itself  escapes,  the  toxins  frequently  spend  theinselvcs  upon  the 
arteries  and  cause  degenerative  arterial  changes  or  dircctl>  irrifjite  the 
vasomotor  nerves,  increase  the  blood  pressure,  and  throw  more  work 
on  the  heart.  The  heart  muscle  is  subject  to  the  same  morbiil  processes 
OS  iilhir  muscular  struclurcs.  They  are  hy|>crtr<iphy  and  atrophy; 
inflammation,  acute  and  elironie,  with  overgrowth  of  connective  tissue; 
ftrid  degenerations. 
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The  heart  a  coiKtantl.v  subject  to  intCTml  pnasme.  DibtatioD  of  the 
csvrtiea  or  of  a  partitm  nl  »  canty  faorarwn)  foOoirt  pm-ioos  Hffiifff 
of  the  miudr  or  iitcTra»r  oi  tntcma]  presure.  and  cao^es  physical  signs 
of  tniargemrnt.  Dc^ienetmtioii  of  the  heart  noacfe  b  aL>o  ittpndnl 
hy  *\Tni>Uiuin  of  wuakims  and  physical  signs  of  enlargeipent  iililataiiun) 
or  rarrly  of  duniDution  in  aze  (atrophy).  \Mi«n  dilaution  occurs, 
the  orifi<«t  of  the  tv^itir*  oiiUrjn-.  th<-  x'slves  i-annot  dose  them.  aDi] 
the  ^mptoma  and  phjsiral  ^igiis  of  in(«iiipeipno>-  and  of  hl).if^Kl 
reRUrgitjiliiin  re?iiitt.  Urmt-  iIk-  phvMnd  signs  ii>l>j«-tivc  ^yntptom^^) 
of  curiJijif  diMTiij^  may  lie  due  to  primary  and  sccondarj-  morbiil  ana- 
tomical rhan^^  in  the  serous  (ttvpring  or  miLvnilature  of  the  heart. 

\MiiI(r  the  jiyniptoms  or  sigits  of  canlLic  dia-ase  are  often  dllt^  lo' 
morbid  jirocpsM-:*  in  the  Iti-art  or  it.*  mtmbraiM-s,  it  mu^l  l>e  rt-im-nilKTed 
tluit  ^rave  uihI  {>ersistent  su)Jjet-ti^'e  aod  ol>)ective  symptoms  may  be 
cau.'Kil  by,  or  at  least  as.-uicinte<l  with,  dUeaac  of  contiguou.4  stnirtiirr^ 
out«id«  of  tlic  pericardium,    llic  symptoiiu  arc  not  excited  through  the 
nervous  system,  but  arc  prtwhieec!  by  mwhaniral  encroachment  upoD 
the  orfftiii,  as  in  pleurisy  with  elTii^^ion,  nK-iltastiiml  diseuM-,  and  disease  . 
of  sulHJiBphrainnatic  viscera.    They  will  l)e  referreil  to  in  the  study 
of  iibjei-tivc  '•wupUmis.     Care  niuM   Ix-  taken  never  to  overlook  tfas- 
possibihtj*  of  their  presence. 

lo  X\n-  r'tmly  of  the  syiiiptuniutoli>i:y  uf  ciLnltac  disi-ase  the  student 
nui>t  beiir  in  nunil  two  thinRs:  (1)  thai  the  cau.se  of  the  morbid  pro- 
(rsscsaiii!  of  ili('s>iti|tt(ini.s  {i-.ff.,  |iain  iitnl  pulpit :it ion)  iiwiy  be  elsewhere 
than  ill  tlu-  heart;  mid  V2}  that  the  ultimate  object  of  the  examination 
h  to  iliriTiiiiiie  the  iiiiincuhir  pnwer  of  the  heart,  lie  will  .«oi>n  leani 
thiit  wilh  that  power  iiitiut  the  fuiHtimis  ciiii  lie  iK-rforuiciLl,  uotwitlt- 
utiiiiilirn;  ihf  preseiici-  nf  inarki'il  |ili.\ >ii-iil  Jilniormalitie.'i. 

Till-  rcroKiiiliiiii  of  the  ennditiiiti  nr  sliite  of  the  riinetioiiiil  efficiency 
uf  tlie  liejirl  ih']ieiiiis  larnely  upon  the  iliie  apprec-iatioii  uf  its  physio- 
lofiienl  ollice.'*.  AlliTiitious  in  tin*  pliy.Muloj,'ical  pr(>]i{'rlios  of  the 
lu'iirt  iin-  reciii,'iii^eil  In  tile  snlijeetlve  >ympti>tiis  of  the  patient  and 
In  (III'  |>li_v>ii'iil  -<i^'ii'<  (if  li_\  pert  riipliy  mid  iliialiilion,  el lii n)L;('s  iu  pulse- 
rate  nrnl  lilimd-pn-ssiire.  eyanosis,  eileiaa,  ete.  I."^ee  I'liiictionitl  l")iag- 
iio«is.|  'I'lii'  .>ulijeetive  >yinptciin^,  allliiniyh  due  diriTtl\  to  alterations 
ill  the  live  Inherent  properlks  uf  the  heart  iimsele  (sec  I'liysi<-al  Dingnosis 
of  Di-scii-i-,  of  ihc  lli'arll,  for  llie  imwt  part  ari^e  from  tlie  secondary 
>ta^is  of  tlie  blooil  in  the  iieriplieral  rireiiiation.  The  MLlijeelive  syinj)- 
ti'in.s  are  probalib  of  greater  value  in  determining  mild  or  early  cardiac 
insiillirieiiey  than  the  olijcctive  si^pis.  Thev  lire  In)  eanlioMiscular: 
piiiii.  palpitation,  arrhythmia,  and  pulsation:  \li)  pulmonary:  dyspnea 
and  I'liiijih;  tel  pistrn-iiitevtiiml :  the  ^ylllptoul^  of  i-hnnite  gastritis  aud 
enleriti-:  ifl  renal :  s\  mptoms  of  I'on^jestion  (if  the  kidney  and  of  chronic 
iiillaiiiinatioii;  tj)  he|>atie:  (laiii.  fulness,  and  pulsation  of  the  liver; 
{y)  ner\  oils:  vertij;o.  headache,  convulsions,  conm.  and  disorder  of  the 
slieeial  senses. 

The  main  subjective  symptoms  in  i!i-ea>e'-  uf  the  heart  and  bloml- 
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vessels  are  otirniiuiii  to  many  affections  nnd  are  con.'iidered  in  the  spction 
on  SubjVrtivc  Diagnosis. 

Pericarditis.  -Infiammation  of  the  Pericardium.-  The  Inflamniiition 
may  be  acute  or  chronic.  It  is  also  iliviilcti  lucording  to  the  natnrc  of 
the  inflammation  into  simple  fibrinoii.s  inHnmmation  anil  inflammation 
with  effusion.  The  effusion  may  he  mTii/!liri.Tiiiii)i.  usually  the  sintyilled 
second  stage  of  the  ordinary  forms  of  simple  fibrinous  jiericarditis; 
binodii,  in  tuberculous  ami  eaneerous  ix-riearrliti-t,  and  wlieu  in  connection 
with  hemorrhagic  diseases;  or  purulent,  due  to  tuberculosis,  septicemia. 
or  fr()ni  extension  of  a  jiunilent  j>rocess  from  nearby  structures.  Peri- 
carditis may  be  primnry  or  secondary.  The  primary  form  is  of  extremely 
rare  occurrence.  Indeed,  it  may  well  he  doubted  whether  pericarditis 
is  ever  primary  or  so-called  idiopathic  in  origin. 

Cauaea.^l.  Extension  front  Neighboring  .Sfriie/urcK.^ Extension  of 
the  inflammation  from  infeeteil  ti.-isuv  in  the  vieinity  is  a  common 
cause  of  pericarditis.  It  may  follow  a  pleurisy  and  partake  of  the 
nature  of  the  primary  pleural  inflammation.  It  often  attends  empyema 
either  from  extension  of  the  infection  to  the  i^cricanlium  or  from 
mjiture  into  tlie  jiericardial  sac.  It  m:i,\'  follow  all  forms  of  inflamma- 
tion of  the  mediastimim,  and  sometimes  results  from  extension  of 
infection  from  a  tuberculons  peribronchial  gland.  I.)isea.se  of  the 
ribs  adjacent  to  the  perieiirdiiim  may  si-t  up  pericarditis,  acute  or 
chronic.  It  attends  aortic  aneurism  at  times,  but  more  frequently 
infectious  endocarditis  and  myocarditis.  Inflammations  below  the 
diaphragm  fre(|uentiy  give  rise  tn  pericarditis:  peritonitis,  when 
general  nr  hieal;  suliiliai>hra^matic  abseefs;  su]tpuralive  gastritis,  with 
perforation  of  the  stomach;  abscess  of  the  liver;  suppurating  hydatid 
cyst  and  other  forms  of  suppuration  below  the  diaphragm  belong  to 
these  latter  causes. 

2.  Getwral  Cotidiiiona. — Pericarditis  arises  in  mtjst  cases  in  connection 
with  the  acute  infectious  diseases.  Of  these  rhcunuitic  fever  is  by  far 
the  commonest.  Tuberculosis  is  also  relatively  ciminiun  and  septi- 
cemia, scarlet  fever,  mea:^let<,  erysi])elas.  and  typhoid  fever  may  be  the 
etioh>Kical  factor  at  times;  more  rari'ly  still  the  other  acute  infec- 
tious disea.scs.  In  the  c'ourse  of  certain  ily^crasias  the  perieardinm 
is  fri'qnenlly  the  seat  of  iiilliimmntion  because  more  vulnerable.  This 
is  particularly  tJie  case  in  scurvy.  It  occur*  also  in  Bright  s  disease, 
and  niiiy  be  tlie  first  manifestation  to  tlie  patient  of  this  disease,  par- 
ticularly in  the  chronic  fonn  of  nephritis.  It  occurs  in  the  course  of 
gout.     In  most  chronic  terminal  illnesses  n  Intent  pericarditis  occur;*. 

The  various  forms  of  pericarditis  may  occur  at  any  a^v,  although 
that  which  attends  scarlatina  and  rheumatism  occurs  in  early  life, 
while  late  in  life  it  i.^  an  atteudant  upon  chronic  Bright's  disease  and 
gout. 

Acute  Fibrinous  or  Plastic  Pericarditis. — This  is  the  most  common 
form.  It  frequently  attends  Bright's  disease,  rheumatism,  and  tuber- 
culosis.    It  may  be  wanting  entirely  in  symptoms,  ultkough  frequently 
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AMuaMalim. — A  hieuam^a^ti  h  aoadr  pnjoA.  it  air  br  prc^c^m 
«yk  tfar  feoHtus  b  aibam;biit.  oe  tlw  ««lKr  bad.  if  tbe  frcnnb  ift 
pmmw,  vt:  «3ui  aht-s?>  besr  tbr  IrkticaL  It  b  kaid  onx  Ike  : 
wtKse  the  beanai*  a  fdi.     <See  AlioonBa] 

VvUiftfmtK. — Anne   pcrk^artiitis   b   cnTrionfced   twc— se   it    » 
MMji^l  f'jr.    Ill  itw  laiyr  iiBbef  at  ra-^e  tbar  have  been  noi 
t4  diwaM^  (jf  tlw  iwnnarjiuBL    Tbr  dikcnu><>  b  UNjaOv  cun^. 

Oiffermtuil    /^wyt40*i>.— The  pmcardUl    &ic1>o«i  nmy  be  nu^takesi 
for  «u  rjffnrik-  tM^an  munnur  or  frir  f<4cuntl  iv  [Jmro|MnraniiaI 
(Sw  AI/ii><njuLl  S>KJwi-  ill  tb*-  frrv-anHaia.  ^ 

P«ricwdtttt  wUk  ESaiua.  -.Vi  niih  fiiirinous  so  vrtb  ttni  f<ffin.  it) 
tt   frrnwftttly   «\«iu<Jttti     (j«aui*    il    verj-   oftoi   dewlofis   vitboutj 
■j-mpfiOi-^.     lij  [Jaetic  peficarditis  we  hane  rrfrtrtd  Ui  the  wtuitwicsb I 
'4  jMifi,    Ttli^  iiui>  (K-cur  befijft-  tbr  eflu^km  id  the  lattrr  form,  btit  ^ 
in  Ubusltv'  iiKvlemte.     As  vilh  i!r>-   perv-ardili^  bo«fvrf,  it  may,  in 
run  iiistaiwi->,  l>e  vrT>  v^viTe.  tiri^ri<)»>i  lu  c^iar&ctrr,  but  is  tDcressed 
b,v  pre^eure  over  tbc  tteart  or  In  iJr'  pit  oi  the  !>tom»4i. 

SviHT'iMs.— 'IV  -.Miijituni^  an-  umuIIv  due  Ut  tbc  »[<ci:ul  chancier  I 
t4  tin-   Uiilaiumati'Jli    atwl   tin-  pre^tn-c  of  fluid    in  the  iMTicardium. 

1.  firttrt'ii  SifiHiil'im*. — (ri-iitTBl  ^i nijUoriJ.s  ar»-  ftwjut-ntb  Utmt 
but  wIkii  HuiiiifiM  (m-  u>ii>Jly  ivtftmil.  IMirium  um.\  be  iDodenite 
nr  titai»ia<al.  1 1  iiiu  ^t  not  bt-  tirnfouii'lcii]  with  the  d^irium  «  bu-h  ocwrs 
Jit  tbi-  iKUfM-  of  iMUh-  rtiruiitHtiMii  »il!i  hj[ien)>rexiii.  Other  cerebral 
nyiiipt'iifi-,  a-  hi'mtpk-^riji  and  «)nvul-ivf  atuek?.  rjet-ur  in  the  coursie 
of  jM-ri'^ntiii^,  pmlKably  du*'  tit  an  av-^xiatnl  )-iiduciin.lttts,  causing 
•-nilfiih'in, 

'IIh-  liiiHTuI  ^yMijit'rtii.-*  of  iKTit-anltal  •■Ifu^idii  dejiend  iiikwi  tli^  nature 
•if  lid-  prinmrj'  tW^w*-  iukI  iIh-  cluifiii-it-r  of  ihi-  Hnid.  In  tuberculous 
jx-ri'-arditih,  i-ni:i'-iiilion,  irn-^'nlar  f<-ver.  iwvats.  anil  phj>tritii>ii  ensue. 
In  pnrnlc'iit  |M-ri>-iifditii  rhi-n-  niav  lie  ntiirrin^  chilh  with  a  leiD- 
lieruliin-  runiii-  d<*'i«kiny  intiTinittinK.  alons  witli  other  pheiKimena 
of  pnnili'nt  ini-niniiliitiiin. 

2.  hi-iil  Siiinj^iiuiK.  'I'Im;  l««:al  ^vriiptoni^  iirc  due  to  the  acrumula- 
tioti  of  fluid  willilri  llic  iierifiirdiun).  Dyspnea  i-  th<^  nmit  cummnn. 
Th'r  diKrn'  ■(<[Hti<li  upurt  the  iiinount  of  cthi-'iiiii.  If  the  latter  is  large, 
UiiTc  iim.\'  Ur  extrcjne  ortliopiii-« ;  if  llie  etfusion  is  present  for  a  consider- 
alili:  liriH',  Jl  riiav  give  ri^i- to  im  symptoms.  phouia,  and 
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pain  U  present.  The  pain  may  ite  lancinating.  diJl  or  ho«vy;  localized 
in  l\w  fiiurth  or  fiftli  interspace  or  referral  like  the  pain  in  anginn 
pectoris;  antl  unmodified  hy  pressure. 

Physical  Di.vonosis.— Insjiertion  antl  pereiisHion  are  usually  nega- 
tive. 

PaliJaiion.—h.  friction  fremitiu  may  be  detected,  due  to  the  rubbiuR 
togeDier  of  tlie  piniglu-niil  periniriHal  surfaces,  [t  is  most  marked 
over  the  right  ventricle,  particularly  in  the  fourth  interspace,  and 
is  increased  when  tiie  patient  le«n.-<  forward.  The  pulse  rate  is 
increased. 

Aiiscultation.^X  friction-sound  is  usually  present.  It  may  be  present 
while  the  fremitus  is  absent;  hut,  on  the  other  hand,  if  the  fremitus  is 
present,  we  can  always  hear  the  fric-tioii.  It  is  hcari]  tuer  the  region 
where  the  fremitus  is  felt.     (Setr  .\liiK)rTiinl  Simnds  in  Pericardium.) 

DiAONosis.— Acnte  pericarditis  is  overlooked  Ijecause  it  is  not 
sought  for.  Ill  the  larger  number  of  cases  there  have  been  no  indications 
of  disease  of  the  pericardium.    The  iliagnosis  is  usually  etisy. 

Dijfi'rniliiil  Diaiiiiimji.- -The-  i>ericardial  frictiim  may  be  mistaken 
for  an  organic  heart  murmur  or  for  plcnriil  or  pleiiropericurdiid  fnetiuii, 
(See  .Vlinornial  .Sunuds  in  the  IVrii-iirdiuni.) 

Pericarditis  with  Effusion,  -A5  with  fibrinous  so  with  this  form,  it 
is  freqiiciitlv  overlnoked  because  it  very  often  develops  without 
symptitms.  In  plastic  pericarditis  wc  have  referred  to  the  occurrence 
of  pain.  This  may  occur  hefore  tlie  etfusiim  in  the  latter  form,  but  it 
is  usually  moderate.  .-Vs  with  dry  periciiniitis,  however,  it  may,  iu 
rare  instances,  \w  very  severe,  anginoid  in  eharaeter,  but  is  increased 
by  pressure  over  the  heart  or  in  the  |iit  of  the  ^tonuu-h. 

.Sv.Ml'ToMS.-  The  syni]>toms  are  usnal!>'  due  to  the  special  charaet«r 
of  the   intliinnriatioii    and    llic   jiresencc   of  fluid    in    the   ]«Ticardiutn. 

1.  iit-nrnd  Synijilums. — (ieiierul  symptoms  arc  frequently  latent 
but  when  nutnife.-it  are  nt^nally  cerebral.  Delirium  may  be  naxlerate 
or  numiacal.  It  nui>t  not  be  coTirnurnint  with  the  deliriinii  which  occurs 
in  the  cour:5e  of  acute  rhenmati>in  with  hyperpyrexia.  Other  cerebral 
s\rniitoms,  a-s  hemiplegia  arif]  coTivnIsive  atlack>,  occur  in  the  cour.ie 
of  peril 'ard it  is,  probalfly  due  to  an  as.'^oeiated  endocarditis,  causing 
endtolisni. 

The  general  symptoms  of  pericardial  eilnsimi  depend  upon  t!ie  nature 
of  the  ]irimary  iliscase  and  tlu'  cliariicler  of  the  Ihlid.  In  tnbcrculoua 
pericarditis,  emaciation,  irregular  fever,  sweats,  and  imi>tr:ili<iii  ensue. 
In  ]nirnlent  pericarditis  thcKr  nuiy  be  rccnrriii};  chills  with  a  tem- 
perature range  decidedly  intermitting,  alung  with  other  phenomena 
of  pnrnlent  :ie{-nnui!iition. 

2.  Ijonil  Si/iiiji!iiiii.i.  -The  local  r<yni[it"iri>  are  ilue  In  tlie  .icclimida- 
tion  of  Ihlid  "ithin  the  pericardimii.  Dyspnea  is  the  most  comniun. 
The  degree  depends  upon  llie  amnunt  iif  elliision.  If  the  latter  i.s  large, 
there  may  be  crxtreme  orthopnea;  if  tlie  ell'iisioTi  is  present  fur  a  consider- 
able time,  it  may  give  rise  to  no  sym|)ti)ins.    Dysphagia,  a|)honia,  and 
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cough  are  frequent  pressure  symptoms.  Altered  cardiac  rhythm. — ^The 
ert'i-et  of  the  effusion  upon  the  heiirt  is  to  inH-rfert-  willi  its  iiction. 
Although  usually  regular,  on  the  slightest  exertion  or  the  least  excite- 
ment it  palpitates  violently  or  hcfomes  irreiiiilar.  'I'he  heart's  nttion 
is  increased  in  frequency;  when  the  eil'usion  is  very  large,  it  may  he 
irregular.  The  pulsus  panidoxiis  (fall  of  liloiwl-pressure  and  deereased 
pulse  frefiueiicy  during  inspiration)  may  Ik:  presi-nl, 

I'liysiCAL  DiAONosis  (Plate  XVIII,  Fig.  1). — Inspection. — There  is 
bulging  of  the  preeordia,  partiiularly  in  ehililreii.  The  rihs  and  inter- 
spaces are  prominent.  lu  adults  tiie  interspaces  are  on  a  level  with  or 
distended  beyond  the  surface  of  the  rilis,  and  are  sometimes  wiileneil. 
Expansion  of  the  luug  on  the  left  side  is  diminished.  The  epigastrium 
may  tie  pnimineiit  on  account  of  displaeement  downwanl  of  the  ilia- 
pliru^ni  iin<l  liver.  The  iipex-lieat  is  absent  or  faintly  seen,  displaced 
upward  ami  to  the  left,  It  may  be  seen  in  the  fourth  interspace,  or 
a  faint  impulse  may  he  observe<l  in  the  second  and  third  interspati-s 
beyond  the  midclavicular  line. 

I'at[uitiiiii. — Tile  impulse  is  feeble  and  diminishes  in  force  as  the 
elTusion  increases.  The  position  of  t  he  apex  as  determined  by  inspection 
is  confirmed.  The  first  rib  is  palpable  at  its  sternal  attachment  in 
massive  pericurdial  efl'nsion.  The  liver  in  large  elVnsions  is  depressed 
and  readily  palpable. 

I'lTcitssiitii. — The  area  of  precordial  ilulness  is  increased.  There 
is  increase  of  the  lateral  boundaries  and  great  increase  of  absolute 
dniiiess,  the  relative  dulness  disappearing  if  the  ett'nsion  is  massive. 
The  increase  of  the  dulness  if  the  illusion  is  not  large  gives  a  quadri- 
lateral shape  to  the  heart;  if  large,  a  triangular  shape  with  the  base 
down.  The  shape  of  the  outline  may  vary  with  the  position  of  the 
patient  and  Hatness  becomes  nmre  markeil  as  the  patient  leans  forward. 
The  Hatness  may  extend  as  hljch  a.-s  the  second  rib.  .\s  piiiiitcil  out  by 
lioteh.  dulness  in  the  fifth  right  interspace  in  the  angle  forme<l  by 
the  riglit  border  of  the  heart  and  the  right  lobe  (jf  the  liver  is  eoniinon 
in  elTusion.  It  is  an  early  sign,  Kbstein  calls  this  region  the  eardio- 
hepatic  triiingle,  and  poiiits  <nit  that  the  angle  is  obtu.se,  and  that  the 
dulness  is  absolute  in  effusion,  although  impaired  in  nonual  states 
because  of  jiroximity  to  the  liver. 

Pulmonary  resonance  is  Tundifierl  posteriorly.  At  the  angle  of  the 
seajHila  is  a  small  area  of  dulness.  increaseil  fremitus,  and  broneho- 
vcsieuliir  and  bronchial  lireatliirig  when  the  jiatierit  is  siiiinj;  ii|)right, 
which  disappears  when  he  leans  forward  (Bmnbcrger's  sign).  The 
dulness  In  large  eifusion  includes  the  axillary  region,  so  that  it  may 
simulate  pneumoniu  or  pleural  effusion.  The  dulness,  however,  docs 
not  extend  below  the  eighth  rib  in  this  region,  whereas  in  pleural 
effusion  dulness  always  extendi  to  the  bottimi  of  the  pleurid  sac.  In 
a  large  pericardial  elTusion  the  semilunar  space  of  Traube  is  ohliterated. 

Aii.iculliili('U.-  The  lieurt-soiinds  are  feeble,  distant,  hnl  rapid. 
They  may  be  seartrly  heard  ut  all  over  tlie  precordial  region.     The 
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!K)iiiu)<i  at  the  htse  of  (be  ItCMt  Mv  diminislicd  in  intcnsit>*.  1/  a  rrirtioa- 
soiinil  wiw  In-anl  at  the  bcpnnin)!.  it  ili.sappears  enlirdy  as  tJie  ftru»ioD 
b  poiirwl  imt.  In  nuUcnle  dFu^Jutis  the  frictiuii  may  be  heard  whwi 
tliv  vfi(\-t  po^turf  is  Kssumed. 

Diagnosis.— IVnral  t-fTn^ons  m«y  l>e  e.TcIiulrd  by  tiic  absence 
of  dulness  in  the  »\illjiry  ninon  \tduv  the  Hghth  rib;  b>-  increase  in 
tJuliiRsM  Ix-voiwl  the  right  wipe  of  (he  ^leniiiin;  aim)  at  the  same  tinw 
by  tlH'  Rh^noe  of  sipis  iiidiuititig  dislociition  of  the  heart  to  Uie  right. 
It  is  sail!  that  perii-anlial  ctTiBiim  must  !«•  tli^tingiii^htH)  from  dilata- 
tion «tf  the  bean.  Althoti^i  fi>et>le  and  dilTuse,  tlic  expaimite  shock  of 
the  iiii|>iiW  is  more  distinct  tlian  in  dilatation,  and  an  undulating 
wii\e  o\er  two  or  thn-e  inter>|Mnrs  i-nn  l>e  wen.  'Htc  urea  of  dulne$B 
in  diliituttiiii  dws  not  extend  npuunl  except  in  cases  in  nhieh  the  riglit 
aiiriele  is  enlnrj^il.  'Hie  ihilinrvs  iUh:<  mit  t-\teixl  downwarxl  in  dilutation 
wilhiint  II  siniihr  di^jiliicement  of  the  u|>ex  impulse.  The  shape  of 
the  duhiess  dilTei^.  In  dilntation  the  diilness  is  square  in  shape:  in 
clfiision  il  ii  t^iIln):tll«^or|H-»^-^^H)H1l.  with  tlH>hu»e downward;  further- 
inoix'.  it  <'hHnj:e.'  willi  |Hv>iti<>i).  Normally,  and  in  rase  of  enlarj^-inent 
of  the  IieHM.  the  canliolicitHtii-  .injrlc  is  «  right  aii^le,  sometimes  eveu 
an  iii-ine  ancle;  in  [HTieimtiiil  effusion  tins  angle  becomes  tiiarkrdiv 
obtuse.  In  dilntation  the  M>nnds  aw  aeiviuunteil,  and  are  of  a  valvular 
rhannltT;  in  effusion  tlie»  are  niutllnl.  In  (HTieardial  effusion  BntnlK-r- 
jpt's  sign  is  iif  ini|iori:ni(f.  A  iH-Mtivf  din^no»i»  can  frcc|uently  be 
niiide  bj  i'«ni>i«vnlesi>,    The  j-ray  L-  abo  of  value. 

'I'lie  frii-tioii-simnd  may  return  itfier  nb^orption  of  ttie  cfTu^tion. 
It  may  di>ji|>]u-iir  eiitirel\  and  all  si^is  of  jK-ricardial  inflammation 
.lubr-ide,  Adlu-Niim  o{  ilir  iwo  liiyer>  of  tin-  |)frirartliiim  may  take  place 
in  pliotii-  lUTiiiiniitin  mul  pi-rii  unlit  is  with  effusion. 

[-'lVu>ioji>  iiilo  llic  i>.ri<;iniial  >ju'  of  M-rum.  bltHMl,  or  air  nuiy  ta^c 
plaii'  i\illii>ii1  prcvimH  iiitliiimnatioii. 

Hydropericardium.    ■^lli^  nmy  occur  in  the  mse  of  general  dropsyi 
fi'i'iii  kiiliii's  Mr  ln'iirl  di.-ciiM-.     liiircly  lifter  M-ar]et  fever,  effusion  intol 
the  |M'rir:irilial  -m-  iiiav    \n-  llie  uiity  >  I  replica  I  s\tn])tiini.     The  physical 
sign- arc  tlm-c III' i'ffu>ion.    Il  !>  not  uttiiidcd  li.v  fever.    It  i^  frctpiently 
overliHikeil,  beciinse  investigation  liev  ond  llic  jilcnra'  is  not  mutic  after 
an  ilVn^ion  into  tli;it  r;ivit\  luis  liecn  fouiid. 

Hemopericardium.  'riiiMninrs  i-n  aLdnint  i>f  ruiitnrenf  unuucurisra 
of  tlio  lir>l  purl  ol  llie  aorla,  of  llic  licarl  il-vlf,  or  of  ihi*  I'lironary 
jirteries.  Wouiul.-'  •.<(  tiie  ])erieaniium  ami  heart  niusc  lieinopericurdium. 
Peatli  tisuall\  tiike*  pluee  before  there  has  been  time  to  make  an  accu- 
rate examination.  In  the  pericimiitis  of  tiilierinilosis  iind  ciiucer  the 
effusion  is  I'reipit-iitly  l>]ood -stained.  In  astlieiiic  and  eaeheetic  state 
and  iTi  tlie  MoDil  ili>eiise--  (purpura.  lii'Tricijiliilia,  etc.)  llie  same  is  true 
Pneumopericaidiain.  This  occurs  very  rarely,  and  is  due  to  perfora- 
tion from  witlinut  by  a  stab  wound,  or  perforation  from  the  liing, 
e-sojihagiis,  or  stoniiicli.  .\  piindeiit  cMidfitimi  may  be  due  to  B.  aero- 
genca  vapsulatus,   causinR  an  aceimiulation  of  gas.     If  it  arises  from 
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perforation,  arutc  pericarditis  is  set  up.  The  iKciiiiuiliition  of  gas 
caiisi^s  tympany  over  tlie  miivable  area  of  perciissinn  iliilnt;^^.  'I'lie 
most  strikiD^  siun  is  note*!  on  aiiseiiltatioii.  Churning,  splasbing,  or 
metallic  snunds  are  heard,  drowning  tlie  feeble  heart-ftounds.  Death 
nsually  oi'eurs  quickly. 

Adherent  Pericardium  (Plate  XVIII,  Fig.  2). — Chronic  ndheaive 
pericarditis  may  follow  the  acute  form  ur,  particidurly  if  tiiherciiloiis, 
it  may  devehip  independently  and  progress  slowly.  It  may  be  a  mild 
fiirm  with  simple  ailhesicni  of  tlie  peri-  anil  epicurdial  layers  or  a  sjiant 
form  with  chronic  me<lia3tinitis  and  atUiesion  of  tlie  [jericardium  to  the 
pleura  and  chest  wall.  The  condition  may  never  be  su3[>ecteil  nor 
recognized  during  life;  it  may  be  first  sus|iected  by  the  signs  and  symp- 
toms of  cardiac  weakness  or  failing  crtmpensatinn ;  or  it  may  be  first 
noted  on  account  of  the  appearance  of  raarkwl  nscites.  The  physical 
signs  are  necessary  to  make  the  diagnosis. 

Jmpvd'iim  and  I'liljmliiiii. — Indrnwing  of  the  interspaces  ami  at 
times  the  ribs  may  be  seen  at  the  time  of  the  systole  of  the  ventricles. 
This  indrawing  is  most  marked  at  the  apex,  anil  must  not  be  eon- 
founded  with  the  normal  systolic  retrnction  that  occurs  in  the  third 
and  fourth  uiterspaees.  In  some  cases  the  systolic  movement  over  the 
precordia  is  of  an  nndulatory  character.  Bn>adbeiit  calls  attention 
to  sy.stolic  retraction  of  the  left  back  in  the  region  of  the  eleventh  or 
twelfth  rib,  u  valuable  sign,  The  apex  is  dlsplacctl  outward  and  the 
area  of  impulse  is  increased,  due  to  the  attendant,  always  present 
hypertrophy.  After  the  systole  there  is  frequently  felt  a  quick  rebound, 
known  as  the  diastolic  shock,  characteristic  of  j»ericardia!  adhesions. 

In  pericardial  ailhesioris  diastolic  tollapse  of  the  cervical  veins 
(Friedreich's  sign),  inspiratory  swelling  of  the  veins  (Kussmaul),  and 
the  pulsus  paradoxns  are  signs  of  but  Jiltle  value. 

PeTnissinn.~'y\\i^  area  of  cardiac  dnliiess  is  increased  usually  upward, 
extending  as  high  as  the  lirst  interspace.  The  area  of  dnlness  is  fre- 
quently not  modified  by  respiration,  that  is.  it  is  not  lessened  when 
the  patient  takes  a  full  breath,  when  the  lungs  should  expand  over 
the  pr(T?ordial  region.  This  is  part.icuhirly  the  case  when  llicre  i» 
ph'uritis  associated  with  pericarditis,  a  tronnnon  association  in  the 
large  majority  of  cases. 

Auscultation. — On  auscultation  the  signs  vary.  The  sounds  are 
due  to  hypertrophy  or  to  dilatation.  In  the  former  comlitiou  the 
fir^t  and  second  sounds  are  accentuated;  in  the  latter,  h  miumur  may 
be  licard  at  the  apex,  loud  and  systolic  in  time. 

In  pericardia!  iidhesions  the  physical  signs  depenil  upon  the  con- 
dition of  the  heart  muscle  at  the  timt  of  the  examination.  At  first 
we  have  the  physical  signs  of  liy]icrtniphy,  with  retraction  of  tJie  inter- 
spaces, particularly  at  the  apex,  or  the  space  at  the  xiphoid  cartilage. 
This  is  particularly  the  case  in  young  .luhjects.  In  the  later  period  of 
tlie  ilisease  the  physical  signs  of  dilatation  arise,  indieate<l  by  increase 
in  transverse  dulness,  cnfeehlcment  of  impulse  and   of  snunds.  etc. 


618  SPECIAL  DIAGNOSIS 

The  phyBirnl  signs  of  nssf>riated  pleurisy  airl  in  the  nx-ugnition  erf 
udliwvnt  i>eri*-ar<)iiim.  Uiiiiitiutiun  of  the  brcath-stiiimls.  inL-tvAi«  in 
the  Jirwi  of  fiinliai-  iliilness,  Icttst'iiti I  fremitus  in  tJic  neifcfilKirhood  iJ 
the  heart,  pointing  tu  pk-urni  itiickenini;.  stire  as  fiirtLcr  evidence. 
Siiii»oin  considers  the  presence  of  pulmonary  tulxm-uloius  of  value, 
aa  pointing  to  tliv  (Kviirrcncv  of  [irrimnlial  adhesinn.s,  for  the  aj«v 
dated  pleural  atlheiUoiis  are  likely  to  lie  attendei)  by  tiilK'n-uloiu 
pcrininiitiK. 

Adliesivc  pericarditis  is  to  be  suspected  in  a  >'oung  subject  the  victim 
of  cardiac  insufficiency  when  the  symptoms  do  not  yield  to  tn.-attneot, 
in  short,  wlicn  the  heart  is  nut  affcc-tcd  by  rest  ami  di|;;itulis. 

In  iinimnal  cases  the  first  evidence  of  adherent  peric«rdium  is  ascites— 
a  syiiiptiirri-curn|iU-\  for  which  i'ick  has  propoeied  the  desigiuHioD. 
"  iwricarditic  pscudwirrhosJs  of  the  liver."  In  reality  the  eundittoD 
iit  a  manifotHtiiin  of  multiple  inllinnnnitioQ  of  the  scroUR  inetuhmne, 
"nniltijilc  scrositis,"  or  |)olyorrhymenitis,  of  the  ltaliant«  and  others. 
'riic  i>cri<ardiuni,  [jlciini-,  and  |HTil<jiiciini  (csptvially  about  the  Hvct — 
^^l(■kcr^;ll^1iclKT)  may  he  iintilvcd  cunsecutivcly. 

Mnitijjlr  >crusiti>,  or  chronic  adhesive  pcricaniilis  with  ascites,  ii 
rccogniwd  i>\  iiltcrition  to  the  following  facts:  a  history  of  u  previous 
attack  of  luiitc  ]»critiirditis,  pjciiritis,  ()r  inrihcpatitis;  the  early  occur- 
rcKi'i-  ami  •.iibM-iincnC  lli^ilp]n■ll^Jln^v  i>(  tlic  I'dciiiii  of  the  legs;  marked 
nviti'h,  with  littlr  or  im  cdi-nia  of  ilic  Icjts;  ciiliirjffd  liver  early  in  ibc 
cnli^^c  of  the  disease  lin  mhuc  caws  the  liver  appears  not  to  have  l>een 
cnlarRwl);  small  and  dl^turtcd,  but  otherwise  smooth  liver  in  the 
lalcr  slum's  of  the  lli^^■(ls^■s-ldl^rld  nr  very  lutcetilargcirieut  of  the  sploeu; 
rc|)cii1fd  attiicl;-.  of  piiiti.  tciulmiess.  rifjidity.  and  jHissibly  palpable 
and  iiudilili'  fi'iciioti  in  llic  ri^dil  li%  jxichoiidriac  region — uttrihutjible 
to  iillacks  ol  pcrilic|jatitis;  rajml  recurrence  of  the  ascites  after  tappings 
and  the  physical  sign>  of  adherent  pcrii-arclinni — without  whit-h,  it 
may  l>c  said.  Die  rlisea>c  1-;  iiiciipable  of  diagnosis. 

DUiiliiuH'uf.     Urictly.  fixation  of  the  heart  is  the  physical  comlition 
the  Nigiis  of  wliirh  air  well  snminari/cd  h;   A.  ().  J.  Kcll,\  as  follows: 
in  the  <liaKUosi>  of  adherent  pLTieardinni,  most  help  will  be  tlerived 
from  a  weiik  or  ahseiil  upcx-licat,  i'>pcriall.\    in  cases  in  which  there 
is  no  increase  in  the  area  of  rardlae  duhics*:  systolic  retraction  of  a 
CoriNidcraljIc  area  alioni  the  a|ic\;  .s\.-.tiirK'  reiraetion  of  the  base  of  the 
left  I'hc^t  postLTiurl\ ;  arrest  <if  the  normal  respiratory  movements  in 
the  c]ii;:astric  angle;  imi)erfe(t  descent  of  The  ai)ex-l)cat  during  inspira- 
tion; inadcqiiale  or  entire  absence  of  shifting  of  the  apc\-licjil.  with 
chalice  in  I  lie  piislnre  i  lateral  jin'tnrc)  of  llie  iiaticnt;  ahscnccof  chauj 
in   the   limits  of  the  cardiar  dalnos  iluriiig   (lie   res|iiraliiry    phase. 
aliscuce  of  iniTcasc  of  the  cardiac  dulness  to  the  right,  despite  marke 
engorgement  of  the  veins  of  the  neck;  a  liia.sfohc  shock  or  rebound  » 
tlic  heart;  evidence  of  dilatation  or  hypertrophy  of  the  heart  in  th. 
absence  of  valvular  or  other  disease  that  might  cause  it;  absence  n 
the  cliiirait eristic  changes  in   the   lieart   in   the  presence  of  defiiii 
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valvular  disease,  that  is,  absence  of  the  usual  hypertrophy  of  the  right 
vcntridv  in  mitral  ihstnise  ami  nf  tho  Ifft  ventrirk-  iti  aurtic  <liswi»e; 
absence  of  pericardial  effusion  in  the  presence  of  pleural  and  peritoneal 
effusifins;  parailuxic  pulse — inspiratory  diminution  in  tlie  force  and 
volume  of  the  pulse. 

Endocarditis. — Endocarditis  may  be  acute  or  chronic.  In  either 
form  it  i^  usually  secondary.  The  acute  form  is  divided  into  sirujile 
and  so-called  malignant,  infectious  or  acute  ulcerative  endocarditis. 

Simple  Endocarditis. — .\cnte  eiiilucunlitis  rnrcly  oi'curs  primarily. 
It  Uhiially  occurs  secundarlly  to  geiienil  morbid  processes.  The  patlu>- 
logical  antecedents  are  acute  rhenmiitism,  tonsillitis,  whooping  cough, 
scarlet  fever,  gonorrhea,  rarely  smallpox  and  typhoid  fever.  It  is  of 
ci^mmon  occurrence  in  pneumonia  and  tuber<:nlosis.  It  Is  frequent 
in  chorea-  In  the  simple  form  it  occurs  in  septic  iuHainrnations ;  dehilitmt- 
ing  diseases,  as  cancer,  gout.  Itright's  disease,  syphilis,  predispose  to  it. 

Sr/iiijiliiiiift. — The  syuiptoms  of  sio-iple  emlocurditis  are  warcely 
observed  during  the  early  course  of  the  disease.  The  prwess  is  latent 
and  tJierc  are  no  indications  of  carditic  disease.  The  physical  signs 
alone  betray  its  presence.  Unless  these  are  simglit  for  the  disease 
is  overlooked.  The.  subjective  symptoms  are  negative.  In  the  course 
of  rheumatism  or  chorea,  or  during  convalescence  from  the  former, 
tile  patient  may  complain  of  .palpitation,  and  increased  frequency  and 
irregularity  of  the  heart.  At  the  same  time  there  may  be  a  rise  in 
temijeraturc,  not  attended  by  any  increase  of  the  rheumatic  symptoms; 
this  should  i.lircct  attention  to  the  ]»ossLbilily  of  a  cardiac  complication. 

Pkyniml  Signs. — On  examination  a  murmur  is  detected  in  one 
of  tlic  r'ardiac  areas.  The  murmur  is  soft,  low  in  jiitch,  and  follows 
the  laws  of  transmission  according  to  its  situation.  Instead  of  a  dis- 
tinct ninnnnr  a  roughening  of  the  first  sound  alunc  may  he  heanl.  Pre- 
ceding the  murmur  the  heart's  action  may  be  quickened  and  arrhjth- 
mical:  the  first  sound  may  change  in  character  from  day  to  day  or  he 
awentuatcd;  the  second  sound  may  hv.  rciluplicftted  at  the  a|)ex  and 
accentuated.  The  new  sounds  may  dLsjqipear  at  first  when  the  jmtient 
sits  up;  later  they  persist.  The  inumnir  iinist  not  be  mistaken  for  tht; 
nmnnur  at  the  apc\  in  cardiac  dilatation,  or  for  an  cxtrucunhal  nnirmur. 

Malignant  Endocarditis.— I'nlike  simple  endocarditis,  the  malignant 
form  very  rarely  develops  in  the  course  of  rlienniiitism  and  chorea. 
(.See  the  Infections.)  It  occurs  mure  frc(|iiently  in  pneumonia  than 
in  any  other  disease.  It  arises  in  the  I'oursc  of  erv.sipelas,  septicemia, 
puerperal  fever,  and  gonorrhea.  It  may  occur  in  dysentery.  It  is 
usually  a  streptococcus  infection,  but  may  be  due  to  the  staiihylwoocus, 
pneumocoecus,  gonoeoeeus,  tj-jihoid  liticillus.  etc, 

Sifnipt'ima. — The  general  symptoms  due  to  the  specific  morbid 
process  are  septic  in  nature.  The  febrile  pheuomrna  uniy  he  one  of 
four  groups:  (Ij  The  fever  is  paroxysmal.  Chills  and  fever  occur 
daily  or  at  intervals  of  two  or  three  days,  resembling  types  of  malarial 
fever.   Each  paroxysm  is  attended  by  profuse  sweats.    Rapid  exhaustion 
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ensues.  Tht-  fever,  instead  of  bpini;  distinctly  intonniitcnt.  m&y  be 
irr^il»r]y  iiitcnniltfiit.  (21  TJic  fever  Is  t-xttssivf  ami  tttiitinuni, 
and  a  ty))liuki  statu  fn-qiicntly  stta  in.  The  tem|>eratiirtf  is  irTcgular; 
extreme  prostratiim,  low  ilelirium,  sonie.3,  subsullus.  and  other  »\-inptuiiu 
of  that  condition  arise.  (3)  The  fever  is  moderate  aiul  continued. 
Physiral  exaraination.  however,  reveals  tlie  presence  of  markeii  ei»do 
cuntitis.  Ill  tlii^  grmi|»  clironic  heart  disease  has  usually  pitifdeil  d* 
atTtx-tion.  The  <hiration  may  he  prohmged,  (4)  The  fever  may  be 
reinilti'Dt.  IVlecliial  ru.shi-s  ati<l  erythema  are  coiimion,  a<i  that.  «s 
p(iinte<l  out  hy  Osier,  the  disease  may  resemble  the  eruptive  fevers. 
The  swi-ntinj:  in  profuse,  contrihuliiig  tn  the  profuiiuil  e\haii.sti<>n  which 
iisuiiUy  ensues.  A  septie  diarrhea  ot-eurs.  In  a  few  rapidly  fatal  causes 
jaiiiidiie  has  oicurrHl.  AgHiu.  the  symptoms  may  he  almost  exclusively 
cereimd,  rrrieinbiiiLg  oerehruspitial  or  basilar  meningitis. 

The  embolie  phenuninia  are  ilue  to  escape  into  the  hkHxI-curTeni 
of  soft  vej;eUilion>J  frniti  (lie  \idve.-s  uf  the  left  heart  (for  the  right 
liciirt  is  rarely  alfe^ledi,  wlileli  are  carried  by  the  hlotxj- stream  to 
ili^tunl  p<lilI|.^  iif  till'  I'irriilaliiin.  Kiiiliuli  oci'iir  in  the  hraiii,  prcKlueing 
cunviilsiuns.  aphasia,  or  iieiiiiplcgiii:  they  tK'crur  in  the  retina,  eausinf; 
Some  visual  tlcfecl  which  may  lie  accurately  reeogiiizcd  hy  uphthaltno- 
seo]ii('  eNaiuiiiiitioii.  They  oteiir  Iti  the  luni»s.  prtKiucing  IoohI  pain, 
hemoptysis,  j»o-.>ilily  loealiKcil  ihiliios,  l)r()iichial  breiilhirig,  luid  rales. 
Ktiilmli  occur  in  the  kidneys,  priMliiciiit;  hhioily  urine  and  rermi  pain. 
In  iicMrh  all  cum'S  the  spleen  is  the  scat  of  ciuliolisui,  and  in  soiuc 
instances  infarctions  may  take  ])lacc'  ui  this  organ  alone.  The  S]>)een 
i.*  always  eiihir^cd,  and  the  infarct  uuiy  ciiiise  jiain  and  increased  tcnder- 
iie->  un  pressure.  Kinlioii  in  the  skin  iiiid  niiicons  membrHues  present 
the  must  striking'  pluiinuicua.  The  hemorrhages  umlemeath  tlie  skin 
arc  iiiinnte.  Kuilmli  are  seen  in  tlic  extrernilies,  liut  may  also  be  found 
nil  the  trnnk.  Occurring  in  the  lone  bones,  they  cause  local  pain  and 
IciidiTiu'".  They  occur  in  the  imieous  membranes,  as  those  of  the 
nionlii  and   tongue. 

I'liyxlciil  Siiiiis.-  lEi'peiiti'd  ■■xainiiiiilion^  arc  necessary  in  some  esseit 
to  iletcrmine  the  jircseiice  of  u  nnirumr,  or  to  decide  whether  a  pre- 
vionsl.v  exist  iii^  organic  lc-si<in  is  the  scat  uf  an  acute  ])roecss.  VariatifMis 
In  the  eiiarintcr  of  llie  Tiiiirniiir  from  day  tn  ilay  arc  cliaracteristie 
of  riiatigiiaiit  cuducarditi^.  In  nrgnnii-  heart  di,->easc  with  dilatation 
and  failure  of  conijiciisalinii.  irreynlar  fever  followed  by  embolic 
phenomena  points  in  the  occnrrcnt-e  of  an  infections  process  on  tbc 
iinteceiient  vabulitis. 

IH'Kjti'i.ii.f.  The  diagnosis  rests  upon  proof  that  an  infection  is 
present.  The  history  of  an  infeetioii  in  some  part  of  the  l)o.l\  is  most 
iin|>iirtaiit  in  the  iliagnosls,  Wlieu  embolic  phcnonieini  arc  present, 
the  iliagnosis  is  made  without  much  ditfieulty,  A  ncntrophilii'  leukp^ 
eytosis  is  present.  The  [ireseiice  of  the  infection,  iia  well  as  its  nature, 
may  lie  iliselo^eil  hy  lilood  culture. 

The  more  pronoNiieed  general  symptoms  distinguish  it  from  simple 
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endocarditis.  The  temperature  range,  the  septic  and  typhoid  symptoms, 
belong  to  the  malignant  form. 

The  more  prolonged  cases  with  moderately  continuous  fever,  without 
apparent  primary  cause,  are  frequently  confounded  with  typhoid  fever. 
In  endocarditis  the  onset  may  be  more  abrupt,  and  prostration  and 
anemia  may  develop  very  early,  and  sweating  may  be  profuse.  The 
fever  does  not  present  the  regularity  of  type  that  is  seen  in  the  develop- 
ment of  typhoid.  In  endocarditis  there  is  more  chest  oppression  and 
dyspnea  early  in  the  disease  than  in  typhoid  fever.  In  endocarditis 
the  course  of  the  infection  may  be  discovered  in  the  genito-urinary 
organs,  the  lungs,  the  bones,  etc.  A  polynuclear  leukocytosis  is  prac- 
tically always  present  in  malignant  endocarditis,  while  leukopenia  is 
characteristic  of  typhoid.  The  results  of  bacteriological  examination 
of  the  blood,  urine,  and  feces,  and  especially  the  serum  diagnosis, 
distinguish  the  two  affections. 

Malignant  endocarditis  must  be  distinguished  from  cerebrospinal 
fever  and  from  smallpox  of  the  hemorrhagic  type.  We  must  rely  on 
the  local  cardiac  symptoms  and  physical  signs,  and  the  preponderance 
of  these  over  the  other  symptoms.  Of  course,  the  prevalence  of  an 
epidemic  and  a  history  of  exposure  are  of  service  in  the  distinction 
between  the  diseases.  Examination  of  the  blood  excludes  the  forms 
of  malaria  which  formerly  were  mistaken  for  endocarditis. 

There  is  probably  no  disease  which  is  more  frequently  overlookc<l. 
It  has  been  mistaken  for  cancer  of  the  stomach  with  secondary  infection, 
tuberculosis,  pernicious  anemia,  Bright's  disease  with  terminal  infection, 
as  well  as  the  infections  just  considered. 

Probably  the  local  infection,  which  is  causal,  most  frequently  not 
sought  for,  is  a  latent  gonococcus  infection. 

Chnmic  Endocarditis. ^In  some  cases  the  acute  condition  seems  to 
subside  and  then  recur  from  time  to  time  with  the  presence  of  the 
symptoms  of  the  acute  attack.  In  other  cases  the  symptoms  are  less 
severe,  but  continuous  for  a  long  time,  while  in  others  persistent  fever 
is  associated  with  occasional  attacks  of  chills  and  sweats.  Such  ca,ses 
as  these,  with  persistent  symptoms  lasting  formontlis,  usually  terminate' 
fatally  in  from  one  to  three  years. 

Chronic  Valrular  Disease. — Chronic  valvulitis  may  follow  the  acute 
form,  and  about  70  per  cent,  of  all  cases  do  so,  or  may  devel«)p  in 
the  course  of  arteriosclerosis  due  to  alcoholism,  syphilis,  gout,  etc.  If 
associated  with  arteriosclerosis,  the  endocardial  change  may  be  pjirt 
of  the  general  degenerative  changes  which  occur  in  that  process.  It 
may  be  of  dynamic  origin,  often  following  prolonged  heavy  muscular 
exertion,  by  which  the  valves,  particularly  at  the  aortic  orifice,  have 
been  subjected  to  repeated  strain.  The  process  is  slow  and  insidious, 
and  leads  to  the  changes  in  the  valve  segments  which  constitute  chronic 
valvular  disease.  Heredity'  seems  to  play  a  part  in  some  cases.  Tin- 
mitral  valve  is  involved  in  59  per  (^ent.  of  the  cases  of  chronic  valvular 
disease,  the  aortic  in  about  36  per  cent.,  and  the  other  two  valves  in 
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wf  ha\ «?  thr  wl.j^nivt  fvmyum^  rautnrraTK)  aborr.  i 

of  fJiUutW'ti  (if  lb*-  br^n  rn>ni  muw-uiAr  tpsalBdtMcy.    It  ^nv  b^ 

tlial  val\-ijJitl<  i^  <>f  b'l  -i^s&'-»Titf  ^i  kxtf  u  tOMptmaitiqa  is  p^Rj 

rftDain-  iri  paid  lii'jJtb.  the  ti\^<tTtr(ii>h>  i<  sufficient  to  hiiiiiiimmi  t| 
olMniilii'Ti.  In  thi-  nuiDOFr  tbr  HTol  uf  tbr  wh-r  ]emm  is  ob^mi 
-sair-il.  On  Um-  i.ihw  tuind.  wben  Mtx«l  I-  jxrminwl  to  iov  l»y  rr^iM 
Uiti"n  tuii-k»ur>l  into  tlH-  '.a^ity,  that  i-.  in  thr  <'[>fKi!«w  'iim-taDa  t 
its  iiT-ual  fimr-*.  it  ntwt-  a  iAtnti-cvrrrm  Sowing  to  this  c«\-ity  in  tfa 
Doniuil  rlin-^iiini,  ur^J  the  iv*ult  j^  iiv*T<iiM<'ntM>n.  or  oYerfiUuis.  « 
the  f-avity.  DUataiKiu  en-nf^.  aiv)  may  perM<t.  If  thr  ngurnitjitioi 
lakf"  jiln'v  -iiii'lt-iih.  thi-  >lilHlatii>n  (i>niiiiUrs:  if  j^railuslly,  ^.-i  n 
clinniif  pnti'j'-ar'iiti-.  tht-  dilatatii.Ti  U  attcn'lM  with  h>  [x-nnjiphy 
'I'hij',  whf'N  tht-rt-  ^^  r<-tiirtfiiAti"n  fr*>m  iht*  Ml  ventricle  into  the  IdP 
aumlc^.  on  atriiunt  'rf  in<'<ini]>f-trm-y  at  thr  mitral  orifice,  tlir  auridi 
ficMHiM^  ((Wnii^tciulftl  with  hloo'i.  fi*  it  i>  filling  with  bkiod  from  tin 
pulmonary  vt-in*  at  tlw  •Mint-  tiin*-.  This  ovi-nljjtcntioii  (■an  itnJy  b* 
ovfTCf^inc  hy  hMienrtiphy.  When  ihi-^  U  not  s^uffifient.  the  btoiMj  if 
ol>slnJ<'tLil  in  thr  jmlinon^ry  'irt-ulution,  with  iIh:  cimMijiiencf^  btsi^ 
aft'T  to  tx-  nir-ntioited. 

In  thf  oin^iiliTatiiiii  of  v«lviil»r  <liM-n!f  it  is  best  to  tnke  up  the 
syiiiptcim^  of  t-M-h  \alvc'  lesion,  hiarinc  In  iniiul  that  two  or  more  t 
the  valves  may  he  iMm-hmiI  jil  llif  same  time,  or  ihiit  both  obsiniction 
or  n-^tir;;itutii>n  may  he  present  at  the  samv  time  at  the  same  valve 
orifice. 

Aortic  ReKurgllation,  Inautficiencjr  w  Incompetencj.— This  may  exist 
fi.r  a  Ion;;  tinn'  willinui  jin-M'jiiinK  any  -yinptoms.  It  i«enrs  more 
frequently  in  men  than  in  women,  anil  U  more  common  in  the  Ul^ 
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periods  of  life,  in  association  with  nrtefio.'trleroflis,  more  particularly 
with  atheroma  of  the  heart.  It  may  he  fliir  to  couccnital  multormatinii, 
to  ai'iilf  euilocjiniitiH,  or  to  a  siiclden  strain  or  iinHiie  exprtion  cauaing 
rupture  of  the  valves.  More  frequently  than  any  uther  cause,  at  least 
in  persons  under  forty,  is  syphilis  which  sets  up  a  spceifie  aortitis, 
involving  the  valves  seeourlarily.  Relative  nisuilieienc>'  or  iueompetency 
is  of  xi'Ty  rare  oeeurrence,  InsiifReienf-y  is  frequently  combined  with 
ohstruction. 

The  Wood  falls  directly  into  the  left  ventricle  'lurinf;  the  diiistnle. 
There  is,  first,  a  relative  diminution  in  the  anmunt  of  lilimd  in  the 
artery;  and.  second,  an  increased  amount  of  IjIcmkI  in  the  ventricle, 
liecause  the  rep;ur{ritated  column  of  Mood  meets  the  lilotHl  from  the 
auricle  which  is  filling  the  chiimhcr  at  the  same  time.  Dilatation  uf 
the  left  ventricle  ensues,  and  is  followed  by  hypertrophy.  Dilated 
hypertrophy  thus  urise.s.  The  heart  hecunii.^  enoriuously  enlarged. 
"This  is  one  of  the  conditions  in  which  enormous  cardiac  enlargement 
take-i  place — so-called  cor  hovinum — and  is  attended  hy  arteriosclerosis. 

Symhtoms. — Tliey  may  he  entirely  uhscnt  so  long  as  perfect  com- 
pensation exists.  This  is  jiarticularly  the  ease  when  there  is  hut  little 
general  arterial  sclerosis.  Coincident  lesi(His  of  other  valves  tend  to 
hreak  the  eumpensation.  The  earlier  symptoms  are  those  due  to  arterial 
ancniiii.  particularly  anemia  of  the  hraiii.  They  are  headache,  di;;ziness, 
and  lliishes  iif  light  before  the  e\eH.  The  |iatienl  has  an  anemic  api>ear- 
ance.  and  soon  begins  to  sulTer  I'rnm  shortness  of  hreiith.  This  at  first 
develops  upon  slight  exertion.  Throbbing  in  the  arteries,  palpitation, 
and  oppression  about  the  chest  are  eomphiincd  of,  readily  excited  hy 
undue  exertion.  Pain  is  a  common  symptom.  It  may  be  in  the  region 
of  tlie  |trei'oriiia,  of  a  dull,  aching  character,  uiid  radiate  to  the  neek 
and  down  the  arms,  particularly  on  the  left  side.  The  angimad  pains 
ma\'  he  followed  by  attacks  of  true  angina  pectoris.  The  latter  art- 
more  common  in  aortic  regurgitation  than  in  any  other  valve  lesion. 

As  compensation  fails,  venous  stasis  o<rurs  and  the  dyspnea  increases. 
The  latter  is  worse  at  night,  often  paroxj"snial.  aiid  compels  the  patient 
to  sleep  in  a  semi-erect  posture.  Congestion  of  the  lungs  takes  place, 
giving  rise  to  cough;  hemoptysis  occurs,  but  not  so  frequently  as  in 
mitral  disease,  Kdcma  of  the  feet  sets  in,  but  general  anasarca  is  not 
eonmiori.      Kdcma  of  the  feet  may  be  due  to  the  iiltendaiit  anemia. 

In  aortic  IiisulTicIcncy  sudilen  death  i-,  of  common  occurrence,  This 
may  take  place  at  night  during  an  attack  of  dyspneji,  or  occur  suddenly 
U]ion  the  slightest  exertion,  such  us  straining  at  stool,  or  aseenditig  a 
height,  or  walking  more  t|uickly  than  usual. 

i'HYMCAL  Siovs  (Plate  XIX,  Fig.  1).-  /ij.v/«r/(V«i.— The  a|tex-l>eal 
is  downward,  outward,  and  to  the  left.  It  may  be  as  low  as  the  seventh 
interspace,  and  as  fur  as  the  anterior  uxilhiry  line.  The  area  of  cardiac 
impulse  is  Increased.  It  occupies  the  whole  prccordia,  and  heaving 
of  the  lower  half  of  the  ehesl  may  he  seen.  In  young  subjects  there  is 
precordial  bulging. 
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i-ff  ibr-  lect.-.  skill  valvea. 

it  nvirr  't<cntDr«  is  Atatir  T»eM7xrua<a  tltao  m  «ov  otbrr  T«lrc  ksiott. 
Th^  r^fAjiU  tbrrffi.  iJw  T^TttpxTLb  pol^if.  ibr  braHud  sod  radtd 
unrrtf^  ar*-  <*iii^*ruii«-.  PulNaiir^  U  tbr  rrtiiul  wtnics  fa  ir«i  wtth 
lb^  >>[.hrhainrf«T)j^.  an.)  ha.s  ofi«j  W  to  recupuiion  of  tbe 
I'lrlAarviii  f>f  vf" ^'I-  in  iJh-  famr^  i-i  orr^->ioiuUy  ^v<o.  TTic 
n  r(f  M  j^-rlctriK  rliara'ti^r:  In  the  nrrk  It  may  ^iiniilstr  tbf  pokation 
*jf  »ii  iiwiiri«rn.  Thr  aona  «»n  I*  5««j  and  fdl  at  the  s(iprastem«l 
rif^'-h.     TIk-  alMlnmiiuil  iinrla  piil<atr*  viei>niu.Uy  in  \\k  rpicn^iniiiii. 

'I'll*-  \ii>\'M-  i'  iJKiiiti'arit  in  aortif  rc-gurpitatioii.  The  so-called  water- 
ItnitiirKT  Of  C'orriKan'H  \ihW-  U  tAt7<^r\e*\.  The  pulse  is  c|uii'k.  of  large 
vcitiiiiH',  nittl  jVrkinK*  «>"'  "fter  -<trikiii|c  l(n^  liii|n-r  immvtliatrly  recedes. 
It  ii  iiniHt,  i[iHrk<->l  whi-ii  the  arm  is  cxtrtnlcd  vt-rlically. 

Ofi  fiiiHciiltJiliori  iif  tfw  large  siii>erfinal  arteries  a  loud  sivcalled 
IiiMl'il-«Init  rxiiiiiil  inay  he  lii-;iril,  iJni-  Id  the  Midili-ii  filling  of  the 
iiiiii-<iiiill.\  ri)j|ity  arlcry.  Slitlit  pressure  with  u  slrtlii'M-npf  on  the 
iirU-r>  I'liii-x-H  lud  ihiiruiiir'i,  a  nunniil  systolic  and  a  diastolic  ooe, 
(liii-  lo  the  n-fturtfi  til  till])  i>\  \\\v  liluiwl    hackwa"  '  -siez's  sign). 


PLATE    XIX 
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may  be  musical.  As  the  beait  wealcens,  tbe  itit«iistt>-  of  the  mnrnig 
leaM-ns  «[iil  it»  rou^ncss  dtsappnus.  It  becoows  .'vVt  and  low  in  pittk 
Ihr  second  smoA,  if  there  is  no  r^urftuttoa,  b  mufllcd  or  nu>-  he 
absent.  Tbe  pulse  is  slow,  snuUl,  and  ncoUr.  The  tmaioD  ts  osasltj- 
tncnmscd. 

DiAflsosLs. — A  systolir  iimnnur  at  the  aortic  orifice  may  be  due 
to  aortic  ubstmctioo,  atheroma  or  dilatation  of  tbe  sorts,  aneiirbaii 
of  the  arch,  ij-philitic  aortitis,  or  it  may  be  anideiital.  Such  a  munnur 
b  also  common  in  aortic  insufficienry  widxiul  narrowinf;  of  the  nri&n 
ami  Ls  <liie  to  TitttTencil  valve  k«flets  projecting  into  thi-  KlorHl-ourrcnt. 
Ilucluinl  licscriU-s  ii  murmur  in  this  situation,  with  vihrntor*-  thrilt 
(lur  to  al>erraiit  thonln-  tttndiiK-sr.  The  munnur  of  aortic  striiaejs  is 
distingubhcd  from  the  others  by  its  character,  by  the  prvsatn  of 
thrill,  by  ih<r  rhararter  of  the  pul^r,  and  li.v  its  assodtttioii  with  ht-per- 
trophy  of  the  k-ft  ventricle.  A  murmur  due  to  atheroma  of  the  aorta, 
piirlii'iilariy  in  ihp  cimrw  of  rt-nal  di-w-a?«,  is  al?o  assoriatnl  with  hvjKT- 
trophy  of  the  left  \cti trick*.  The  diagno^s  from  aortic  obstruction  is 
often  difficult  or  im|K>ssiblc-.  Skmntrv^  of  the  pulse  is  more  ehararterislie 
of  aorti'-  ■•lotrurtiun.  The  »r('i<k-nt;)l  munnur  i;  softer  simI  low  in  pitch. 
Tlii-rt-  ii  nil  thrill,  iiml  ihi-  left  vcntritU'  U  iiki  h>7M-rtrophicd.  Acciileritul 
murmur^  may  U-  Itwird  elM-whcre,  In  atheroma  the  second  soiind  ts 
umiiiIIn  ii>''-i-iiiii;iii>d,  iiixl  in  iint'min  also  it  is  intensified. 

Mitral  Regurgilation.  The  regiirkiiialion  may  be  due  to  disease  of 
the  valvo  (iir;^iiiui'i  fri'iii  jin-v  ions  cirdonirditis;  or  to  inability  of  the 
.si'Hiiienti  to  <-|i»e  the  urifki-  (iiK'oni|Ktiii«i.  enlarged  from  dilatation. 
Iniciiiipclcrici-  l■r■c■llr^  iit  ililiiliilinii  "f  llic  left  ventricle,  when  the  muscle 
is  iitsufficiiiit.  The  inurnuir  uf  initnd  in>uflitifiity  is  one  of  the  most 
I'tinuiiKiily  iiliservcil  <if  nil  viiKc  nnintiurs.  Its  ready  proiluction  and 
iiftcii  ei|Uiill.v  ready  r^nuivul  "ilh  Irnitnunt  make  it  the  Iea.st  serious. 

Mitnd  in>ulli('ieniy  iir  n-^ur^ilatiori  Uu-  nmre  Sfriwns  efTcct  upon 
the  piilin()iii<-  and  arterial  lirculatioii  than  any  other  valvular  disease. 
The  ell'Li'l-.  lire  a>  fnlloMs: 

1.  Dilatation  ami  then  liyiK-rtrnphy  of  the  left  auricle  occurs  as 
a  result  i>f  llie  liai-k  fl""  cif  lil I. 

2.  .\^  a  result  i>f  the  liy|>crtr<Jithy,  a  larger  amount  nf  hlooti  is  forced 
fnun  the  left  iiiiriih-  iiitu  the  left  ventricle;  in  order  to  remove  the 
inerciiM'il  amount  of  fluid  after  the  preliminary  dilatation  subsequent 
hypcrtri>pli,\    i>\  this  cliainher  fiilliiw.v. 

'A.  On  acei.uiit   of    the  overdisteiidei]   auricle   the  i>uhnonary  veins 
arc  not  fullj   einiilicd  ilnriri;i:  tlic  ilinsloie  of  thai  chanilii-r.     In  conse- 
quence <if  the  impcdtd  (lnw  of  bluod  the  vewiels  in  the  pulmonary  circ 
are  dilated  and  iivcrdi^reuflcil.     The  ri),dil   vcntrich-  is  ci.ini)ielled 
act  mure  vi;;oriiu>ly.  and  even  thi-n  cauiKil  empty  itself  freely.    Dilat 
lion  and  li\piTlroph\   "f  ihe  ri;;ht  vi'Utrieie  en-ne. 

4.  This  condition  causes  obstruction  to  the  How  of  the  blood  froi 
the  risht  tturick*  t<t  llie  right  ventricle:  tlilatation  and  hypertro] 
of  the  right  auricle  follow. 
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If  perfect  compensation  ensues  tliroiigh  liypcrtropiiy  of  both  vcn- 
tridf.-i,  eiigfirgement  in  the  lungs  may  not  he  ohservfd.  Mfircovcr, 
the  left  ventricle  is  allowcil  to  send  out  sufficient  blood  to  supply  the 
wants  «f  the  system.  This  compensation  may  onntiniie  for  years.  If 
it  fails,  from  weHkcning  of  the  miisclc,  u  normal  uuioiint  of  blotxJ  is 
not  distributed  throughout  the  anrtie  area,  but  is  thrown  hack  upon 
(I)  the  left  auricle;  (2)  the  pulinojiary  eireiihitiiin;  (■i)  the  right  heart; 
and  (4)  tlie  systemic  veins.     For  a  time  the  pulmonary  circuit  alone 
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is  engorged,  sul>se(|ucnlly  the  aystcniir  veins  become  eonKested  because 
nf  dilatation  of  tlic  right  iiuriele  nnd  ineonipcteiice  of  the  tricuspid 
valves.  AVe  then  ha\i-  the  sccondan  efrect>  of  ^lanis  upon  the  various 
organ.s  of  the  body,  with  cvanolic  induration  and  the  developmnit 
of  ilropsies. 

Mitral  incnnipetencc  without  vnhiihir  disease  is  of  fretjuent  occur- 
rence and  is  a  einnUtion  which  ahviiys  attends  h>-|>e-rtrophy  and  dila- 
tation, which  may  take  place  from  various  causes. 
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Si-iiPToim,- -As  t«  tht  p-iK-ral  sym)itoms,  in  a  Tar^  nmntxr  d 
caaef.  perfect  oomjH'n.'^ation  may  vuiitiiK-  for  a  long  time;  no  sidijectin 
sytnploms  arise,  new  «re  thfrc  symptoms  due  to  dilatation. 

ConiimtMitiim  Moderate. -It  «)mi>en»*tion  is  not  perfet-tly  t^ivtii 
from  tlio  first,  or  i--«  bn>kcn  Miiiik-iily  or  gruftually,  the  -ijmpiomi'i 
(lilnlntioii  nrisr.  In  patients  in  wtuim  comp«-ii.'s»tion  remains  «nK 
fairlj'  pKHl  we  Iuivt  llie  diaratlcristic  apiM-iiraiice  of  heart  i!iw»c. 
Th4-  fa<T  is  pale  uml  pinchetl,  tlie  lips  ami  oars  dnsky,  the  captlUrin 
of  llie  clirt'ka  eiilarip'il.  the  finp-T  nails  eluldH-^l,  particnilarly  in  ehildmi 
sli<irtin'S,v  of  hnvitli  oil  excrliiiii  may  Ix-  the  only  symptom  comphiuwii 
of.  anil  this  niay  exist  for  years,  'llie  palieiiis  are.  howe»-er.  Ii»bl( 
lu  attacks  nf  bmiicliitis  ami  nf  piilimniary  hemorrhajti-, 

Canliac  Symptom*,'  Cinnprntidiim  l/wt.  Palpitation  may  occb 
III  tilts  a*  in  iitluT  forms  of  heart  disease,  and  from  the  same  ou*- 
Wluii  ihc  I'otnpiiisation  i>  lirokeri,  ^yinptoiiis  r«-fer«blc  to  the  heart 
iiiici  lo  i-tit:orx»'mcii!  of  systemie  ami  pulmonary  veins  (Kt-ur.  Of  ti* 
former,  palpitulioii  witli  u,  seiise  of  oppression  is  the  most  eomrooo. 
pain   is  rare. 

\enoiiv  fni;or^'iiiciit  leails  to  eiiiiffestion.  cyanosis,  and  dtopsio- 
\Ve  mm  Imvi'  the  >>  iiiploiiis  of  itiiiitiil  ri^ilit  heart  »)i]M>rR(MiHl.  Thf 
hinss  iirt-  till'  lir>l  t»  lie  loii^iMi-il.  Dysjuiea  latorues  constant  and  i; 
aj;i;rii\iiUil  U\  cNcnion.  <'oiii;li  is  present,  excited  by  exertion  «f 
by  »peakiiit!.  With  the  e<iii;;h  tluN>  is  bloody  expwtoration.  Cyanosis 
(Hciir-,  iiiid  r(>iiKe-.lioii  cif  ntlier  orj:riiis  follows.  The  liver  is  enlarfn^: 
ohstriiriioii  ill  llie  porliil  ;Lri-ii  is  iininiiiurii :  chronif  gastritis  or  casino 
iiiti-siliiiil  r;ii:irrli  eiiMH-v.  Thv  >|ileeit  is  eiilarRed;  asrites  develop*, 
iirul  lii'iiinrrlioiiK  iinii  eonj;estioii  in  the  rest  of  the  purtid  area  are  seen. 
The  ki<liiey>  are  eollp•^tell;  the  iiriiie  i>  scanty,  alhuminoiis,  and  con* 
tjiin>  eavts  iin>l  Moui!  corpiiscles.  At  the  sjiiue  time  that  the  internal 
visfiTa  are  <-oiip'»ieil  iiro|i->ies  take  place.  Iii-jtiniiinj;  in  the  feet  and 
evteridini;  lo  ilii-  rest  of  the  IiihIv,  I  »n)p--y  miiy  have  been  present  in 
the  IVrt  before  symptoms  of  pnrtiil  eminestion  eiisned- 

The  patient  may  be  relieveij  arid  eomiteiisation  eontinue  For  a  lonf; 
time.  Frt-iinent  attacks  of  dilatutimi  of  tlii^  elianicter  may  take  place, 
their  reeiirrriiiv  bein^;  dm-  to  lark  of  ran'  in  liyj;ieiiif  matters,  or  failure 
of  lii'iiltli  froiti  other  causes.  I'inaily.  however,  the  compensation  eaii- 
iiot  be  restored;  It  persi!>i>;  the  drojisies  become  more  marked,  and  the 
symptom^  tif  cyaniilie  imlnratiou  ami  secondary  sclerosis  of  the  internal 
orgiins  follow.  It  must  not  be  fur^rotleii  thai  itiis  is  the  chief  form  of 
orKatli*'  heart  ilisi-ase  seen  in  eliildrcn. 

I'livsicAi.  Sii;\R  U'lutc  XX.  I'ig.  ]).--- limimiiim.  On  insp<;ciiun 
the  preeorilial  area  appears  promineiil;  lheape\-beat  is  displaced  to  the 
lel'l  mid  rarely  ih)\\in\Hrd.  The  eervieiil  veins  pnlsate  and  are  distenrleH. 
The  area  of  impulse  is  increased. 

Till-  W<iii'li-n<Ki-}.i.—  The  amount  of  blofx]  in  the  arteries  is  diminished. 
There  is  notable  absence  of  visible  pnlsalion  in  the  arteries.  The 
jiiilse  ut  first   is  full  and  cxtrasystoles  are  common,       II  is  notably 
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S^TLirroMs, — As  to  the  guncral  symptoms,  in  a  largr  number  of 
cases  (icrftK-t  <M>mppiisation  may  coniint-  fur  a  loint  time;  no  subjcctin 
syniptuiiis  arise,  nor  arc  there  symptDiiis  due  to  dilatation. 

Compeiijiation  MotlrraU. — If  compensation  is  twit  perfectly  rlTeclwl 
from  ihc  first,  or  is  lirokeii  suihli-tily  or  gr'nlially.  the  s^vrnptoms  ol 
itilatatiiiii  arise.  In  patitnts  in  whom  compensation  remjiiris  onij' 
fuirlv  ;;iMiiI  we  linve  tin-  churucteristie  uppeantnLi-  of  heart  disease. 
The  fa<v  is  pale  and  pinched,  the  lips  and  ears  dn-slty,  the  rapilUrir^ 
of  the  eliifks  eiiliirKtil.  tlic  fiiiuer  mills  cIuhlMtl.  iMirtieularly  in  ehildren: 
shortness  nf  hrcatli  mi  exertion  may  Itc  the  only  s^iinptoin  ctiniplaimii 
of,  and  l)iis  ma\  exisi  for  \i-iirs.  The  jintierit^  arc.  however,  liabl? 
to  uttuek;^  uf  hronehitis  and  of  puhnmmry  Iiemorrhajte. 

Cardiac  Stjm  jitonm. — Ciiiiiiirtisiiiimi  Liutt.  Pa  I  ]ii  tat  ion  may  oeear 
in  tins  (ts  in  other  forms  of  heart  «Iisease.  and  from  the  sttme  cause. 
When  the  ronipeiisalion  is  hrnkeii.  sym|itoins  rereralik-  to  tlie  licait 
and  to  eiipirt'enieiit  of  systemic  ami  piilmonar.v  veins  rKfUr.  Of  tiie 
fonner.  ])alpi(alion  with  a  m-iim-  of  i)|ipri.s.sion  l.s  the  must  common: 
])aiii  is  rare. 

Wniiiis  i-ii^-oriieincnt  lead*  t<i  i-nii^'>iioii,  cyanosis,  and  <Irti|)s!es. 
Wc  III)"  liinc  the  Mriiptoni-  <>(  ililnted  right  heart  superadded.  The 
limps  lire  the  Hr>t  to  lie  coii^iisteil.  Hy.spnea  heetimes  evmstant  and  B 
iigtrraviileif  hy  exertion.  <'nnKh  is  present,  excited  hy  exertion  or 
by  speaking.  With  the  eonjjh  there  is  IjIihmIv  esjuTtoration.  Cyanosis 
iie<'iir-i,  anil  I'ongi'^tioii  of  oilier  orgims  follows.  The  liver  is  eiilargeil; 
olistnietion  in  the  jmrtal  area  i-^  jironiineiit ;  I'hroiiir  jiJistritis  or  frnstro- 
iiile->rnial  latarrh  ensiles.  The  spleen  is  enlarged;  asntcs  i)evelop», 
and  lienmrrhiiid-  and  conKestioti  in  the  rest  of  the  portal  area  are  se«'n. 
'I'lic  kidiic.\>  are  eonnested;  the  urine  is  seanly,  allniininiuis,  ami  eim- 
tains  i'a>ts  and  lilond  eorpiiscles.  At  the  sann-  time  that  the  intertuil 
visiera  are  ioiii;e-t ed  dropsies  lake  ]>laee.  liet'iniiini;  in  the  fwt  and 
extendiiin  to  the  rest  of  the  IxmIv.  Dropsy  may  have  heen  present  in 
the  feet  hefore  sviniitonis  of  jKirTal  e()in:e»lion  ensued. 

The  patient  may  In-  relieved  ami  tnmpen>ation  continue  for  a  long 
lime.  Frefpient  attacks  of  dilalati'Xi  nf  ihi'-  cliiiracTcr  may  take  pljice. 
tlicir  recurrence  heiiiy  iliic  to  lack  of  care  in  hsjjicnic  matters,  or  failure 
of  health  from  other  eaiLses.  Finally,  however,  the  eompeiisation  c«n- 
iii>t  lie  resloreil;  it  persists;  the  dropsies  become  more  markeil,  and  the 
sympT<nns  of  cyanotii*  indnration  and  ^ecoiMhir\  M-lcrosis  of  the  intoriiul 
tirjraii>  fellow,  ll.  nni.>t  not  lie  fi>r);iilteu  (hat  this  is  the  eliief  form  of 
or^ianic  heart  disease  seen  in  children. 

I'llvsKAi.  S[(;\s  fl'late  XX.  Kig.  1). — iiinimiliw.-Ou  inspection 
the  precordial  area  appears  proiniiient ;  the  npex-licat  is  displaccii  to  the 
left  iiTid  rari'l.v  ildwoward.  Tin- cervical  vein^  [ailsate  and  are  distendeii. 
The  area  I'f  impnlM'  is  imreascd. 

Tin-  Hli"i(lirx.irlx.- -'\'\ii-  amount  of  blood  in  the  arteries  is  diminished. 
There  is  notable  ahsenee  nf  visible  ptilsiition  in  the  arteries.  The 
pulse  at  first  is  full  and   e.xtrasy stoles  arc  common,       It 


PLATE    XX 
no.  1 


Mliral  Regurgiiaiion. 


Miii'ul    *iti«iiosts. 


028  SPBCtAl  DIAONOSIS 

SYMFTfiMS. — As  to  (he  p-ticral  pyni]>t(>nis.  in  n  larRe  niinilH-r  vl 
Clip's  perfect  coiiipL-risutidii  may  coiitinc  for  a  lonR  tuiie;  no  subjectii-e 
s>'mptnnis  arise,  nor  are  then'  syinplonis  (lii«  to  Hilatution. 

VimriftiMitum  MiMlrratf.  If  (i>m|K'ns«tioii  is  not  perftx-tiy  pffwtni 
frcnn  the  first,  or  is  broken  suildetily  or  fcrnilniilly,  tht-  symi»iuiuj  <•( 
(liliitation  iirisc.  In  pulients  in  whom  compi-nsation  remains  onlv 
fairly  gtuMi  we  have  the  chHraeteristic  appearanee  of  heart  iliivjiw. 
The  fniT  h  pnle  niul  pinrh<ii,  the  lips  and  ears  (lusk>",  the  capillaries 
of  the  eheeks  enlartreil,  the  finger  nails  ehiblnil,  partienlnrl.v  in  chililmi: 
-shorliicss  iif  hrcdlli  nn  exertion  mity  Ik-  the  nnly  symptom  f^-oitiplainnl 
of.  and  this  nia,\'  exist  for  years.  The  jialients  are.  howe\'er,  lialili- 
to  attHi-ks  of  hn^iiieliili^  iinti  of  piiliminary  heuiorrhuge. 

Cariliar  Sumiifom*.  CiimjM-ni'niwn  hi*t.  Palpitatinn  ma^'  tirnir 
in  thi*  as  in  otlur  forms  nf  lieiirt  iliseiise.  anil  from  tlic  same  eausc. 
When  tlie  compensation  l;-  broken,  symptoms  referable  tn  tlie  heart 
jHiil  to  encorjjeiiienT  of  systemie  ami  jmbnonary  veins  iK-eur.  Of  tic 
former,  pnljiitiition  with  a  sense  of  oppression  is  the  most  eomnKin; 
pain  i4  rure. 

\'eiKins  eiit'oryonieiit  leiiil>  tf»  eongestion.  cyuunsis.  and  dropsies. 
We  now  lia\e  the  synipti>ni»  of  dihitt'<!  riijlit  heart  snperjuldwl.  Tlw 
lungs  are  the  (ir*t  to  be  eiiii):e''teil.  Dyspnea  becomes  «)nstant  and  is 
agt'ravated  by  exertion.  *  ongh  i-«  present,  excited  by  e.xcrtion  or 
liy  speiiking.  With  the  cougli  thiTe  i>  bloiMly  e.x  pert  oration.  Cyanosb 
oei'nr^,  and  eonm'^iiun  nf  other  orgitn^  fi)lh)\v>.  Tlie  liver  is  enlarged; 
iib>trnclion  In  the  porinl  area  is  prmiihient;  chronic  gastritis  or  f^astro- 
hiteslinril  I'lrtiirrli  ensues.  The  spleen  Is  eiihirgeil;  aseites  develops. 
tind  lieinorrhoiil-  mul  cungeslion  in  the  rest  of  the  portal  area  are  seen. 
The  kiilneys  are  eonge»teil;  the  nrhie  is  sennti..  albnminous.  and  eini- 
tiiins  cjivts  atid  blooii  corim-'i'h-s-  .\l  liie  Mime  liine  that  the  internal 
\iseera  are  eon^!e-ie>l  ilri^p^iii-s  taki'  |)laee,  lu-jjintiin;;  in  the  feet  anil 
extending  tii  the  rest  of  the  Imily.  Dropsy  may  have  been  present  in 
the  feet  befure  syinptniii'i  of  portal  oaigpstion  ensued. 

The  patient  may  be  relieveil  and  eoinpeiisalinn  eontimie  for  a  long 
lina\  l''re{|nent  ailaiks  of  dilatatimi  ul'  ibis  character  may  take  place, 
their  rectirrciice  bi'iuj;  line  t"  lack  of  cure  in  hvnicuic  naitters.  or  failure 
of  health  from  other  eanses.  Finally,  however,  x\\v  emnpensation  can- 
not he  n'stiired;  it  persists;  the  dropsies  bee(mie  more  marked,  and  the 
symptoms  of  c.Minotic  imUiratioa  jijuI  -econdary  ■.clerosls  of  the  ititernul 
nrgiiiis  folliiw.  It  innst  not  be  forgotten  ibut  this  is  the  chief  form  of 
urganie  heart  disease  si'en  in  children. 

PiiYMlf.vi.  Sici.vs  (Plate  \X,  l-'ig.  \).— I nuiiPdUm.- -On  insjieotion 
the  preeonlial  area  appears  pruniineiit;  theape\-bem  is  displaced  to  the 
left  anil  rarely  downward.  'I'he  icrvieal  vcin>  pnl-ate  and  are  ilistendwl. 
The  area  of  ini])nlM'  i-.  iiicreu>c(l. 

Thr  Hliiii<!fe.i/icit.—  'Yhv  amount  of  blond  in  the  arteries  is  diminished. 
There  is  notable  ab.senee  of  visible  pnlsatioii  in  the  jirleries.  The 
pulse  at  first   is  full  an<l  extrasystoles  are  common.      It 
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SvMPTOUR.--As  to  the  Kfiicral  ^yniiitoms  in  a  Urge  oumber  <i 
casct*  iwrfei-t  ««n|)f(iMUiiiii  nmy  ruuiiiit-  for  a  long  tinic;  no  subjerti»Tr 
symptnins  arise,  nor  arc  tlK-re  symptoms  due  to  dilatation. 

('umiinmiit'iim  Stintfratr. — If  oi mi iieii nation  is  mil  i>prf«HlI\  effected 
from  the  fir>t,  nr  is  iimkeii  suddenly  or  fjrudually,  ilic  sympnim.'i  rf 
dilatatiiin  arise.  In  ])atii'nt.s  in  whom  mmpensAtion  renuucu  ool}* 
fairly  jiihmI  wc  have  the  characteristic  appeanmiT  •>?  heart  diwajc. 
The  fare  is  pale  and  pinched,  the  lips  and  cars  ihisky,  the  t'upiUant» 
of  the  chcekN  cnhirfc'etl,  the  finger  nails  ehdtbetl,  piirtieiilarlj-  in  rjiildren: 
shortness  of  hreath  mi  cxcrtiDn  may  \w  the  only  symptom  ii>inplninnl 
of.  and  this  nmy  exi*t  fur  years.  'Hie  patients  are.  however,  liable 
to  attacks  of  hronchitis  and  of  pulmonary  hemorrhaj^. 

Ciiriliiii-  S!iinfiliiitiK.--Ci)Hti>ni--'(iti"n  I/ust.  Palpitiition  may  occur 
in  this  as  in  other  forms  of  heart  disease,  and  from  xhv  same  cxusr. 
When  iht-  ('ciiri|)eii>)iticiii  is  hrokcii.  \ii'niptoms  rcfcnildc  t<i  the  bean 
and  tci  enfTorirciiient  of  systemic  and  pnhnonary  veitis  occur.  Of  Uw 
ruriiicr.  |i;ilpitiilion  ui[h  a.  seti^c  of  opjin'.vitin  is  the  iuo.st  cominon: 
piiin   is  rare. 

\crion>  cnt,'orncnic]ii  h-.'uN  tn  cnii^tc^tinn,  cyanosis,  jinfl  ilropsies. 
W'c  now  hnvc  the  syniptom>  of  dihiteil  ri^iht  heart  siiperatldwl.  The 
hni^s  are  tlic  (ir-'l  lo  lie  conjicsted.  I)y>pnca  becomes  constant  and  b 
iiKKnivHteil  In  cserlioii.  (  iiuch  i--  present,  cxcititl  by  exertion  or 
by  speaking.  AVith  the  eolith  tlun-  i^  liloorly  exjiect oration.  Cynnosis 
occnr*.  and  eoiip'stiim  of  other  (iririin-*  follows.  The  liver  is  enlarjieil; 
obhtniciion  in  ihc  piirtiil  arcii  i^  |)roniini'[it ,  chninic  gastritis  or  Rastn)- 
iiiteiliniil  cutiiri-h  ensncv.  The  spleen  is  ciiliirned;  ascites  develops 
and  iieniorrhdid^  and  coTine^tion  in  the  rest  of  the  i)ortal  area  are  seen. 
The  kidneys  are  eohp--lni;  the  nrim*  i*  scanty,  albnniininis,  ami  eon- 
laiii-  i-a^t^  and  lilimd  I'nrpnseles.  At  the  same  time  that  the  interna] 
vi^ce^1  lire  contrcsted  drop^icK  take  place,  lii-giiininn  in  the  feet  and 
evtcndint:  to  the  rest  of  the  h(M!y.  Ur<ij>sy  may  have  liceu  present  in 
the  feet  Ijefiirc  ■'\'nlptonl^  of  jiorlul  eonnc'^tioii  cri.-siliii. 

The  palieiit  may  be  relieved  and  compensation  I'ontlnuc  for  a  long 
lime.  I''ri'i[ui'iit  allaek.s  of  dilalalioci  of  (his  chariirler  may  take  pliu-e, 
their  rei'nrrenee  bein;;  \Wv  to  hii'k  of  cure  in  h\f;ieiii<-  matters,  or  failure 
of  health  from  other  causes,  h'iiiall.v.  however,  llie  eunipensation  eim- 
not  be  re-tored;  it  jiersisls;  the  ilmpsies  lieeome  more  marked,  an«J  the 
s\m|>Ionis  of  cyjinotic  in<lnriiti(>n  ami  sei'ondary  x'lerosis  of  the  internal 
orpins  follow,  h  must  not  be  forj;olii-ji  tiiiit  this  is  the  chief  form  of 
orjfiiiiie  heart  disease  .si'cii  in  children. 

I'llVMLAi.  Skins  (Plate  XX.  Fig.  1).— /"/f/jr^'/mji.— On  inspection 
the  preriirdial  area  apjiears  prominent;  the  apex-beat  is  displaeeil  to  the 
iel't  and  rarely  do\Mi«  tin! .  The  cervical  veins  |uilsiiteaiid  are  distends |, 
The  iin-a  of  inipuisc  is  increaseil. 

Tlw  lll'KiilrrxKfh.  The  amonnt  of  blood  in  llic  nrleries  is  diminished. 
There  is  notable  absi'nce  of  visible  pnlsiition  in  the  arteries.  The 
pulse  at   lir^l  Is  full   and  extrasy. stoles  are  common.      It  is  nota 
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small  in  volume  and  soft,  UBtiallly  Iiccomtng  irn-gular  with  cli'com- 
pensjition. 

PfrrusKioii.— The  area  of  dulness  is  increased  transversely,  but 
ci^pi'fiiilly  til  tin-  riRl't-  Tlif  urea  nf  flulnt-ss  may  extend  beyond  the 
right  margin  of  tlu'  Mtcrniini  to  the  extent  of  un  inch  or  more  and  to 
the  left  ns  far  as  the  midclavieidar  line,  sometime-s  to  the  anterior 
axillary  line. 

Aii/inilfiill'iii. — At  the  apex,  the  mitral  area,  a  murmur  is  heard. 
The  point  of  niaxiiiHini  inten^sity  is  hi  this  re^'ioii.  It  is  systolii"  in 
time;  and  may  rejilace  the  first  sound  entirely.  It  may  be  soft  and 
low  in  piteli,  or  rough,  high  in  piteh,  even  musieiil  in  eliameter.  It  is 
transmitted  to  the  axilla  and  the  angle  of  the  ^eapula.  In  some  instanecs 
it  may  be  heard  loudest  along  tlie  left  border  nf  the  stermim.  The 
]m!monary  seeond  sound  is  aeeentnated.  most  marked  in  the  si-eoiid 
left  interspaee.  The  murmur  of  mitral  insnllieieuey  is  moilifieil  by 
the  position  of  the  patient  and  intensified  after  exiTtion.  It  may  be 
present  when  the  |jalient  i:<  lying  down,  and  disappear  in  an  ereet 
posture.  It  may  disappear  when  the  patient  is  quiet  and  return  after 
exertion.  Other  murmurs  are  sometimes  heard:  (I)  n  presystolic 
murmur,  soft  ttr  rumbling,  due  to  assoeiatitl  mitral  stenosis;  (2)  when 
dilatation  ensues,  a  low-pitehed  systolic  nnirmur  is  heard  at  the  en.sjform 
cartilage  and  at  the  lower  left  border  of  the  steniuiu.  It  is  due  to 
tricuspid  regurgitation. 

D[.\tiNosis. — Of  special  diagnostic  significance  are:  the  position 
of  the  mnrnmr  and  the  ilireetiori  of  the  iran^mi.ssion;  accentuation 
of  tlie  piilnioiiary  second  sound ;  enlargi-ment  of  the  transverse  diameter 
of  the  heart,  due  to  dilatation  of  both  ventricles.  The  diagnosis  is 
usually  easy  if  the  physical  signs  are  sought  tor.  It  is  important  in 
the  diagnosis  to  determine,  if  possilile,  the  nature  of  the  insufficiency, 
whether  it  is  due  to  disease  or  incom|jetency  of  the  valves.  As  ]ire- 
viously  mentioned,  the  history  is  possibly  the  only  means  by  wliieh 
a  diagnosis  ean  be  mai(c.  If  a  mitrid  mnnniir  ensnes  in  old  people 
in  whom  there  has  been  physical  cause  for  the  development  of  <lilatatiiin 
ami  hypertrophy,  as  in  emjiliy -.ema  nr  artenoscierosis,  it  Is  usually  due  to 
relative  iiieompetency  of  the  valve.  It  nuist  not  be  forgotten  that  the 
mitral  area  is  the  seat  nf  a  mnnber  of  murnmrs  ilue  to  varion.s  causes. 

Mitral  Stenosis.— Oi>struetion  to  the  flow  of  Mood  from  the  auricle 
to  the  ventricle  is  rlue  to  valvulitis.  It  is  of  nnic-h  more  frequent  occur- 
rence ill  women  than  aortic  disease.  It  is  much  more  (iftcn  seen  In 
young  adults  and  children,  because  its  etiological  factors,  rheumatism 
and  chorea,  are  then  more  prevalent,  Mackenzie  says  that  mitral 
.stenosis  is  one  of  the  commonest  forms  of  valvulitis,  but  it  has  not  been 
recognizeil  fre(|uently  on  account  of  the  concomitant  ri'gurgitation. 

On  account  of  the  obstruction  at  the  orifice  changes  ensue  in  the 
auricle.  The.se  changes  de])end  In  a  iiieusure  upon  the  nature  of  the 
leHJun.    Tu  the  so-called  button-hole  contraction  they  are  very  marked. 

le  orifice  may  he  so  snwll  in  rare  eases  as  to  admit  only  u  small  probe. 
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SniPTOMS. — ^The  symptoms  were  tktailod  in  Hfimlcmj;  »>f  the  mitnl 
valve  afTcctions.  The\'  iirv  ttnKse  of  ■>l>^tnictic>n  iit  the  pulnkxnt; 
cin-iiljitiuii  am!  rii^rgciDVitt  of  the  systemic  vein^ 

CiivsK-^L  SiUNS,— /fwjwrti'ftn. — The  physical  signs  of  <li]atat>on  rf 
tlif  rtglit  fienrt  arv  svcn.  An  impulse  in  the  efitgsstriuni  is  iiuteti. 
I'his  is  •■rrti  i-s|Hrci)illy  betwi>eii  tlif  xiphoid!  cmrtila^  and  tlie  Ml 
niiir^ix  or  ihc  nhs.  I'lilioilioii  to  tin-  right  of  the  stfmuni  and  b 
the  sTtiinti  and  thini  intervostal  spaces  may  alw>  he  obM^rved.  TV 
|H>sitive  or  vt-ntriciilnr  )U);uhir  pulse  may  be  s«-eii  in  this  condition  i^ 
is  iilwuys  (lemonstrahle  hy  the  ]K)lyi^aph.  The  pulsation  i-i  sy^tfA't 
in  lime.  It  is*  in<m'  niarkn)  in  the  right  jtipihir  than  in  the  lefi,  Wldi 
the  pulsiitiiin.  recuruitatinn  i^  readily  nhseni  ri  hy  emptying  ilic  extenul 
iii>;nlap  vein.  I'lare  the  finder  firmly  on  the  vein  just  above  the  rU\-ick. 
iinil  rimve  it  towanl  the  hewd.  The  vein  is  thus  emptinj  of  Moud/aifl 
nilli  catli  systole-  of  th(r  heart  it  will  he  seen  to  fill  fr«>iu  Ik-1ok-  in  rh\Th- 
niii'iil  |iiil^iui<iii.  The  veins  are  iticrejised  in  size.  This  i>  inur«-  iiutitrable 
ihirinc  tlio  ill  I  of  eiiiiKliinK  or  when  tlie  patient  holds  hi-s  hrcath  in  fuB 
in>l»!ralii'ii.  In  rare  instanti's  the  pulsation  is  trnnsmittefJ  to  the 
siilK'laviiiTi  ami  avilhiry  veins. 

Piilpitli'iii.  It\  {iiilpiiiion  the  alwve  (vniliUoiis  art'  also  deterDiinnl. 
The  iiii|iiil-.L-  over  the  IdWer  stvnmm  anil  in  the  epiKastriiim  is  noted  id 
III'  I'ori'iiili-.  Tlir  re^iirgitatioii  pnlsiliou  i:^  transuiitted  to  tlie descf^nding 
venueuvu  as  well  as  tn  the  asi-endiui;.  The  hepatic  veins  also  distend 
diirini:  \\\x-  systnle.  So-ealled  piilsHtimi  uf  the  liver  is  prodiiecil.  With 
one  hand  on  ihi'  lifth  and  simIi  eo-tal  cartilaftes  and  the  other  over 
the  liver  ill  llie  a\illar\  rccion,  rli>  tlittiiial  expansiiile  pulsation  nuiy  be 
reeojiiiizcd.  Ii  i> But  of  luninmii oiiiirrence, hut  Ls absoluteiy  diaj^ostic 
iif  ri'KurKiliitioM  al  tlio  trieitspid  orilitv.  It  must  not  be  confonndrd 
with  a  piilsitiun  trauMiiitted  to  tlie  liver  fmm  the  heart  or  tlic  aorta. 

I'lTftiwii'ii.  The  area  of  eardiai-  dulne>s  is  iiiiTeaseil  traiisver»elv 
and  u|n\ard,  as  deserilied  in  mitral  stenosis.  It  extends  often  far 
lieuaid  the  n^Ut  edge  of  the  steniniii. 

AuJculMifii.--  A  murmur  is  heard  at  the  xiphuid  cartilage,  the 
lower  end  (if  the  steriuini.  i)r  tlie  head  of  the  fourth  rib;  it  is  :4y^itolic 
in  time.  ti>uall\'  low  in  piteli.  and  js  heard  elearly  to  the  left  of  the 
slenniiii.  within  an  iiieh  of  ihe  iipev,  and  I"  the  right  of  the  sternum 
and  llie  outer  limits  iif  pereiissioii  ditlness.  It  is  not  traiisinillwl  further. 
Other  nmnniir>,  if  there  is  primary  oricaiiie  disease,  are  heard.  If  the 
heart  Is  weak,  the  lesion  may  not  be  prtMluetive  of  a  niurnuir.  Ilie 
pulmonary  seeninl  soniid  is  aceenliialcd. 

Tricuspid  Stenosis.-  Stenosis  lit  tliis  valve  iiritiw  is  j;eiierally  ol 
eoiij;enilal  oritjiii.  In  rare  instaiK-es  it  may  be  si'condary  to  lesions  in 
the  left  heart.     It  is  neeoiiiptinied  by  dilatation  of  the  right  auricle. 

I'hi/xiral  Siiitix.-  The  ]iliyiind  signs  are  the  same  as  in  stenosis  at 
the  mitral  oriliee,  exei-pt  for  the  iilteralioii  in  their  position.  In  .some 
instani-es  a  jiresystoUe  tiirill  has  been  observed,  and  with  it  a  presystolic 
mumiur  at  the  lower  end  of  the  steninm  or  toward  the  right  of  it.    Tlie 
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area  at  iliiluess  is  increase<l  as  in  right-sidcil  flilntatimi.    Cyaiiosi.*  is 
a  prominent  symptom  nml  mjiy  be  inti-nsc. 

Dini'iiKfn  "f  thr  jiiiltiiDinin/  riilicn  iiri-  cvtri-inely  rare  and  an*  almost 
always  fongi'nitiil. 

Pulmonary  Insufficiency. — Tlie  |ihysical  signs  are  due  to  regurgitati()n 
into  the  right  veiitriele.  The  miixiniitm  intensity  is  in  the  seeond 
h'ft  inter^ipace,  and  tlif  murmur  is  Ininsmitteil  down  the  stemnm. 
It  cannot  he  di-^titij;nifilied  from  aurtie  regurfjitatiun,  except  liy  the 
pulse. 

Pulmoniuy  Stenosis,  -Iti  stenosis  of  the  pulmo[iar\  \iilve  >\  s\'stohi.' 
murnuir  and  thrill  arc  detected  to  the  \vh  of  the  sternum  in  the  second 
interspace.  The  nnirmnr  h  not  tninsuiitfeil  tii  the  vessels  tif  the  neck. 
The  pulmonary  sennid  sound  is  weak.  The  effect  on  tiic  hciirt  is  the 
prcickiclroii  of  ri^'hl-sidcii  hyperlropliy. 

Combined  Valvulaj  Lesions.- -It  must  not  be  forgotten  that  there 
may  be  disease  uausiug  both  obalruclion  and  regurgitation  at  the  same 
time  and  at  the  same  orifice,  or  that  two  or  more  valves  may  l)e  the 
seat  of  disease  iii  the  .same  individual.  It  is  not  impossilile,  for  instance. 
to  have  aortic  olistructioii  and  refjurgitation,  mitral  obstruction  and 
regurgitation,  and  tricuspid  regurgitjitiou.  .Aortic  obstruction  or 
insufficiency  is  frequently  combined  with  mitral  insuHieiency.  Aortic 
and  mitral  insufficiency  occur  together  most  frei|nently  in  chililren; 
aortic  obstruction  ami  mitnd  obstruction  in  adults. 

When  more  than  one  valve  is  diseased,  the  site  of  the  various  lesions 
is  delcrniincd  by  the  time,  the  position  of  maximum  intensity,  and 
the  direction  of  transmission  of  the  nuinnurs.  Stndcni.s  often  ex)KTienee 
dilTicnity  here.  A  systulic  ninnnur  may  be  heard  in  the  aortic  area 
anil  in  tiie  mitral  area  at  the  same  time.  If  it  is  observcil  ihat  each 
jirogressi vely  weakens  as  the  stetinisco]ie  is  ino\eil  toward  the  iriiddle 
of  the  precordial  area,  it  may  be  inferred  that  tlie  systolic  nuirnmr  is 
due  to  two  lesions.  As  previously  inliiruited.  the  ilireetiun  of  the 
t^ilTl^u»issi'lll  of  the  murmur  aids  In  the  diaj;nosis. 

Myocardial  Insufficiency.  -  rndcr  tliis  broad  head  can  Ije  groupeil 
the  various  conditions  which  cause  symptoms  rcferrable  to  functional 
weakness  of  the  heart  nuiscle,  nsuall.v  with  but  frei|nently  without 
demonstrable  lesions  of  the  myocardium.  The  demonstration  of  an 
actual  myocardial  lesion  is  of  .secoudarx  imiiorlaiice.  No  nialter  what 
the  disorder  of  the  heart  the  chief  iliagnostii-.  therapeutic,  and  prog- 
nostic consideration  are  based  upon  the  I'ondilion  of  the  niyocardiiim; 
upon  wlnit  it  can  do  and  u|Rin  what  is  its  functional  clKeiency.  The 
followhig  etiological  classiHcatinn  is  based  largely  upon  conditions 
wliieh  uuiy  cause  myocardial  weakness.  The  conditions  arc  all  more 
or  less  associated  and  no  sharj)  definite  line  can  be  drawn  la-iween 
them. 

I.  Congenital  Weakness. —  In  a  certain  number  of  castas  the  heart 
seems  to  be  physiologically  ininleqnate  and  exhibits  the  signs  of  myo- 
cardial insufficiency  without  atlequate  cause. 
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II.  Secouduj  W«akDus  wltheat  Bfljocaraal  Chuice.— Tlie  ovfr- 
«huse  of  ul<^t)hul,  tt-a,  coffcf.  tnbittm,  vcnorj'.  etc.,  le»'Is  in  a  fvrUiD 
number  of  ca-sfs  to  mywiinliiil  wi-iikni-ss.  Am-iiiic  ami  cachectie  coo- 
dilittiis  laiiy  nlso  cmusi-  iiiyocanliiil  uenkncss.  If  any  of  thesie  primai^ 
conditioiia  persbrt  for  niij-  leiigtli  ot  time  thcj'  ultini»tcly-  («use  patbo- 
luxkiil  tii.MK-Hnlml  t-haii^'s  whlcii  are  (iisrusserf  later,  Kxcrssive  muy 
cular  effort  may  rvsiilt  in  ovorstrain  of  llie  heart.  Such  a  conditiae 
iim\  ilvvcIo|i  smliU-nly,  as  in  a  IxMit  race,  or  it  may  Iw  the  k<iiiIi  of 
piTsisti'iit  severe  iniiseiilar  eiForl.  Overstrain  of  iIk-  heart  iDcliukj 
l»rit|KTly  the  ri>rniitii>n^  that  ilevclop  as  a  result  of  continuous  overwork 
of  the  heart  as  in  valvular  ilisease.  pt-rienrtlial  disease,  or  in  any  of  the 
ciniilition^  that  eause  hypertrophy  without  conconiitaiit  utyocnnlial 
liisease.  Disease  of  the  eiironary  arteries  i»  so  elo-^ely  coiineott-d  with 
iii\  oeanliiil  ciiseiise  (filirosis)  that  it  is  mon'  properly  included  in  the 
(iejrenerativL'  myorardial  pnwesses. 

III.  Fatty  Diseases  of  the  Heart.-  Extrssive  infiltration  of  fat  into 
the  niyiienrrliiiiii  nr  liepiiseil  around  it  praetieatly  always  leads  to 
in_\i)riirrlinl   iriiti!liriein\ . 

l\\  Chronic  Degenerative  Changes  in  the  Myocardium,— (1)  Fibroid 
ilejieneriition;  (2)  fatly  deKenerntinii:  {'A)  amyloid  di-tcasv.  Frobahly 
the  great  iniijority  of  eases  of  niyocanlial  degeneration  arLw  as  a  result 
of  seleriiiis  of  ihe  ri>niriiiry  arteries  wliicli  is  usually  a  part  of  general 
arteri(iM'liTosi>  and  is  euuseil  l>y  llie  usual  tunditions  that  bring  about 
aeleroiie  arterial  ehanjies  iKoul.  (.hrouie  renal  disease,  plumbism. 
idnihol,  s\pliili*,  i-tc.).  Any  of  the  enuses  of  myfjcardinl  insuf[icienc\' 
enunu-rated  iihove  niiiy  lead  to  niynriirdial  ihiK'nerutiou.  For  example, 
flininic  Vidvitlar  diseases  eanse  over-train  of  the  heart  whieh  ultiuiat^lv 
results  in  dis|urli:iiire  of  llie  ni.MM'iinlial  nutrition  (thn)U);h  the  iiisuffi- 
eient  I  ilotKl-supply  1  which  in  turn  leads  to  librosis.  ('lironic  myocurdial 
de({eneriitiiui  may  at  times  he  a  sequel  of  acute  degenerative  processes; 
it  may  he  merely  a  nianifestutiou  of  the  agiuR  process;  or  it  may  be 
caused  ii\  llic  extension  of  a  perl-  or  endncardial  lesion  into  the  myo- 
ctiriliurn.  In  ailrliiion  degenerative  fluinge^  of  the  muscle  may  be  the 
result  of  eouditious  which  cause  fatty  degeneration  (phosphorus 
]Hiisiining,  prolonged  infection.  wa-Mting  discitses,  etc.)  or  amyloid 
degeueriitiun   iprulonired  suppurating  disease)  of  other  organs, 

\\  Acute  Degenerative  Changes  in  the  Myocardium.     ( I )  Acute  inter- 
stilial  myocarditis;  (L')  acyte  jiareneliymalous  niyoearditis.     The  aeiiteJ 
degenenilive  clianges  arise  as  a  result  of  the  aetiiui  of  the  toxins  ofj 
atute  infections  disorders,  notably  acute  articular  rheumatism,  typhoidl 
fever,    diiilillieria,    |uieuunuiiii,    piR-niTioniecie    and    other    iiyogcnicj 
infectious,  typhus.  siuallpoN.  etc,   jjarticularly   if  the  course  of  the] 
disease  w  imitraeieil.     These  changes  may  leai!  to  fatty,  hyaline,  or  i 
amyloid  degeneration  and   in  favorable  cases  to  fibrosis.     At  times 
e.\tensi\e    m\*(H.'arilial    ilegenerative    ehnnges   are    foimd    at    autopsy 
without  the  oecnrrenee  of  noteworthy  symptoms  liuring  life.     In  such 
cases  the  myocardium    is   capable    of    fulfilling   the   demands   upon 
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it  (liiri[i(r  li/e.  In  other  wortJs,  it  was  functionally  efficient.  Most 
nivdcanlial  degcDera lions,  however,  »t)oiKrr  or  Inter  rcmoh  a  stiite  in 
which  tiie  muscle  is  incapable  of  [lerforming  more  than  the  onliniiry 
demaniis  upon  it. 

Symploms.—  The  first  manifestations  of  myocardial  insufficiency 
arc  occnsioniilly  sudden  in  onst-t,  nmre  oft^n  of  shiw  development. 
The  eases  that  ^-how  symptoms  sudden  in  onset  usually  devdoj)  the 
symjitoms  hcciiiisc  of  sonu-  severe  iiiusriilar  efl'ort.  .\t  times  the  symp- 
toms may  appear  suddenly  as  a  result  of  some  iiitcretirrenl  disorder, 
as  acute  gout,  an  aieolioiic  dehauch,  or  some  such  enn<lition  that  puts 
a  sudden  strain  on  an  insufficient  hciirt.  There  will  he  palpitation, 
dyspnea,  substernal  distress,  vertii^ro.  and  perhaps  syncope.  K\aniina- 
tion  of  such  patients  will  show  markeil  preconlial  pulsation,  iricrea.st! 
of  dulness  to  the  right  and  a  tricuspid  systolic  murmur  with  loud  dear 
valvular  sounds.  The  patient  will  he  cyanotic,  distres.-;ed  and  nnxtoiis- 
looking,  and  the  pulse  rapid  and  weak.  Overwhehnin);  symptoms 
may  appear  as  a  result  of  spontiineous  rii|)ture  of  a  di.ieased  heart  wall 
{aneurism  of  the  heart)  or  from  a  sudden  shuttiuK-olT  of  the  myocardial 
blood-supply  as  i)y  thrombosis  or  ODibulisni  of  the  coronary  artery. 

The  symptoms  of  myocardial  insuflicicney  that  tlcveloj)  slowly  are 
more  frcrpicnt  than  the  acute  conditions,  yet  often  overlooked  until 
jirlvanced  iusuHiciency  of  the  nuisele  takes  place.  Frequently  the 
niycK-ardial  eondition  is  ohseureil  liy  the  primary  ilisease,  as  in  nephritis, 
emphysema,  or  arteriosclerosis,  or  it  may  be  absolutely  latent  and  with- 
out any  clinical  expres.sioii.  The  early  manifestations  of  myocardial 
insufficiency  are  frecpieiitly  referred  to  by  the  name  "heart-tire." 
Py.s]»nea  upon  slight  exertion,  jihy.iical  fatit;uc.  dizziness,  and  digestive 
(listurbaiKT.s  are  first  notnl.  Palpitation  of  tlic  heart  and  preeonlial 
distress  may  be  complained  of.  The  heart  is  usually  rapid,  often 
irrejrular,  and  perhaps  shows  some  increase  in  the  urea  of  dulness, 
after  some  slifjht  exertion.  The  same  symptoms  may  be  first  noted 
during  convalcsct-nce  from  acute  febrile  disorders  when  the  patient 
starts  to  get  around,  or  the  first  symptom  may  be  a  sudden  attack  of 
heart  failure  which  may  terminate  fatally. 

In  other  cases  tlie  fir^t  manifestation  of  niyoc-ardial  insufGciency 
may  be  paroxy.snis  of  angina.  Still  others  may  show  the  Stokes-.\dam3 
syndrome-  .\dvaiiced  cases  of  myotardial  insufiieiency  show  the 
phenomena  of  failing  compensation  and  we  find  the  patient  continuously 
dyspneie,  edematous,  cyanotic,  and  coniplainin);  of  symptoms  that  are 
refcrraMe  to  the  passive  congestion  of  the  viscera. 

Physical  Diagnosis.  -  In  the  early  cases  iiikI  ca»i:s  without  myocardial 
degeneration  abnormal  physical  signs  of  the  heart  are  often  wanting. 
In  the  more  advanced  eases  nnocanlial  changes  usually  always  take 
place  and  the  physical  signs  of  the  heart  are  those  of  {a)  myocardial 
degeneration  alone,  or  those  of  (A)  mymardJal  degeneration  plus  some 
hypertrojihy,  or  those  of  (e)  myocardial  degeneration  plus  dila- 
tation. 
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The  pliy^ical  signs  of  niynpanlini  dfj^fncratioii  are  thnse  of  m  quick, 
jilinipt,  forcibii'  oraljserit  iiii|mlsr:  rjr  wlicn  piilpahli'.  of  apex  impulse  dis- 
plniril  lo  til*-  Iff! ;  of  marked  intTeaw  in  llic  area  of  atisohite  cardiac  dwl- 
nessaiid  of  rtiaractfristic  auscultatory plictiomona.  TIh-  lattrr  phenomena 
tirt"  lliose  citlicr  of  sy-itolic  shix-k,  jjrentep  than  the  force  of  the  impiil^ 
would  lead  lis  to  helievf  to  he  present,  ur  of  feelilc  rnnsciilar  sound.  In  the 
oarl.N'  stage.*  the  former  cviHts,  and  coiil inncs  later  if  h.\pertr«iphy  coexists, 
From  thf  first,  or  at  least  curly,  wc  have  gallop  rli,\  thin,  or  reduplication 
(if  the  systolic  soimils.  This  rc<]nplicatit>n  may  be  heard  over  the 
right  Iic4irt  or  iimrc  di;.(iticti\  over  tin-  left  heart;  souielimcs  it  is  heard 
all  over  the  prccordia.  It  may  lie  mure  marked  in  the  suphie  )jo^tion, 
uiid  is  generally  more  iiuirkc<l  aftt-r  exertion.  It  iimy  disappear 
after  a  stimulant  is  taken  or  if  the  heart  ia  stimulated  by  fever,  llcdii- 
plication  of  the  stvimd  sound  also  otttaiTis,  but  is  less  frequent  in  the 
degeneration  of  coronary  artery  disease  than  la  that  due  to  valvulitis. 
In  niironiplicaicd  eases  miiniinrs  arc  not  heard  until  laic  in  the  iliscast'. 
SoHictimcs,  however,  \vc  hear  a  systiilic  murmur  at  the  foiu-th  rib, 
greater  in  the  recumbent  posture.  This  murnuir  is  soft,  low  in  pitch, 
ami  so  often  heard  in  the  left  sternal  line  that  it  is  my  custom  to  fall 
this  line  tlic  inyiicanlial  line.  IIowe\<T,  it  maybe  at  the  tricu.spid  or 
even  in  the  pulmonary  area— when  it  is  probably,  although  not  ucoca- 
sarily.  accidental. 

Arrhythmias  are  conunon.  particularly  extrasjstolcs.  of  auri<ridar  but 
more  fn-qnenlly  of  ventricular  origin.  Auricular  fibrillalicm  may  also 
occur,  UMially  in  the  later  stages  of  the  condiliini  when  dilatation  has 
taken  place.  The  bl(HHl-pre.ssure  is  high  and  the  artery  shows  signs  of 
sclerosis  in  most  cases. 

When  dilatation  supervenes,  the  physical  signs  change  iu  keeping 
with  the  physical  condition  of  the  heart.  The  auscultatory  i;igns 
of  insufhcicncy  at  the  niitnil  anil  iricn^jml  uriticcs  arc  predominant, 
rarely  at  the  aortic;  acceiitnation  nf  the  pulniiinar\  scconii  sound  is  u 
frcf|!icMt  ■iigii,  with  cngiirgcnicnt  of  the  venous  side  <if  the  circulation. 

Diagnosis. ^ — The  diagnosis  uf  fniictjoiral  insiittiiiciic^  of  ii  low  gradt- 
Ls  dilbcult.  *Sec  I'micli'-ual  I'iagnosis.i  High-grade  myocardial 
iiisntliciciic\  is  a  I'ondilinn  u>uiilly  rc.*)dil>  rcci>grii'/cd,  although  greater 
reliance  should  be  plainl  on  the  age  of  the  patient,  the  history  and  tiie 
symptoms,  than  on  the  ph\sical  liiiding>,  which  are  fri-(]Ueiitly  misJi-ad- 
ing  and  often  incorrectly  interpreted. 

Aneuiism  of  the  Heart.  — AncuriMti  of  the  miIvcs.  fullowing  enrli>- 
carditis.  earuii>t  be  reeugiuKcd  during  life.  .Vncurisni  of  the  walls  usuully 
results  from  a  locali/crl  ehriuiic  niyi»';irditi-  fullowirig  infarct.  The 
fuicuristn  devehips  usually  in  the  left  ventricle  at  the  ajwx.  The 
!i>«iptnnis  are  iiidcliniic.  In  mre  case-"  a  inarked  bulging  has  been 
uotni  ill  the  region  of  the  apex,  and  the  tumor  r.iay  perforate  the  chest- 
wall.  .\  projcciidii  beyond  the  normal  lino  uf  cardiac  (iulness  may  be 
<]('tee1cd  by  stctlioscopic  or  plcssimrtric  iH-rcussion.  The  s.vmpiotns 
are  those  of  myocardial  insufficiency   and  of  dilatation  of  the  heart. 
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Iiu]il.ure  of  thr-  hfiirt  U  niie  of  the  causes  nfsinldt'ii  ilcath.  often  without 
previous  symptoms,  Aueurism  of  thu  hearL.  acute  softening  (uiyo- 
mahiciu  cordis)  from  coronary  obstrut-tion,  suppurative  niyocariiitis, 
and  gumma  are  the  usual  anteeeiient  cimilitions.  The  simdent  twkes 
place  (luring  exertion.  Quain  coUecteil  HHI  eases,  hi  "I  of  whieji  death 
took  pliioe  without  waniiiig.  In  rilher  in^tuneew  there  was  u  sense  of 
an):;uish  and  sutYocation  in  the  cardiac  region.  The  jihysical  signs  of 
slowly  developing  periciir*hiil  etfusioti  may  he  ulitained  if  the  h-(ik«go 
from  rupture  is  slow  in  pri>t;ress. 

Tumors  and  Parasites  of  the  Heart. —  Denign  tumors  of  the  heart 
are  excecthngly  rare:  carcinoma  and  siiremiia  are  somewhat  more 
common,  but  are  usually  secondary,  ami  the  symptoms  are  oliM-ureil  hy 
the  primary  lesioTi  unless  decnmpensat  inn  oi'curs.  I'lirasites  are  rare. 
'I'he  most  mmmon  is  the  echinoc(wcus.  which  usually  involves  the 
rii;lit  ventrii'le. 

Enlargement  of  the  Heart.-  Knlarsement  of  the  heart  is  due  to 
dilatation.  In  liy|)ert-ri)|)hy  (here  i.s  iucrea.si-d  tliickness  of  the  muscular 
walls.  This  may  he  general  or  Hmilecl  to  the  walls  of  tine  ehamher. 
Hypertrophy  is  further  divided  into  simple  h\pertro]diy.  iu  which  the 
cavity  or  cavities  are  of  normal  size,  and  eceentrie  hyperlropliy.  in 
wliich,  with  increase  in  the  wnll,  there  is  enlargement  of  the  cavities. 
This  is  hvpcrtrophy  with  dihitiitiim.  The  left  ventricle  is  most  frc- 
(|ucTitly  the  seat  of  hypertrophy,  when  one  ehamher  is  iuvolve<l.  The 
cause  of  hypertrophy  is  increased  work  upon  the  heart  which  is  followed 
hy  increased  size  of  the  muscle. 

General  Hypertrophy. — This  occurs  from  ovenictum,  from  disonlers 
of  the  licart  itsdl'.  or  from  alTcelions  of  the  I iltKxl vessels. 

A.  DmirdcTS  of  the  llfiirt. — (1)  Dis^-ases  of  the  aorlie  valves;  (2) 
pericanlial  adhesions;  (11)  myocarditis  of  ihe  fihrous  variety;  (4) 
neuroses  with  overaction  and  frequent  pal|)itatioii,  as  in  cxnphtliiilmic 
goitre  ami  from  the  effects  of  tea,  toUacco.  and  alcohol. 

\i.  .ifft'iiiims  iif  thr  hlo'vlir/i/iflu  which  I'au.se  hypertrophy  are  (1) 
general  arterial  «'lerosis;  (2)  iniTeased  arterial  tension  as  in  Bright's 
ilisease.  and  in  Toxemias  from  lead,  tin-  jioison  of  gout  an<l  of  .\vpl1ili9; 
('■i)  increased  blood-prc^sure  from  pndoriged  luuseular  exertions;  (4) 
narrowing  of  the  aorta  from  external  pressure  and  from  eongeiiital 
stenosis  or  the  development  of  an  aneurism. 

HvPKinmu'HY  uf  thk  I.kI'T  Vt;.vinici,t;. — Oisease  of  the  aortic 
valves,  mitral  valvulitis  with  regurgitation,  and  those  disea.ses  of 
tlie  vtr>!sels  which  cause  general  li\pertr(jpliy  also  cause  left  vcntrieie 
hj-pertrophj-. 

llvi'KriTtioniY  OK  TIIK  HlfillT  \'K\Tni(LK.— Ohstniclion  to  the  flow 
of  blood  in  the  pulmonary  area  is  the  usual  cause  of  hypertrophy  of 
the  right  ventricle.  This  oli^iruclion  occurs  iu  IcNioriN  of  the  mitral 
valve,  causing  increase  in  pressure  of  the  pulmonary  circulation;  and 
m  diseases  of  the  lung.';  as  in  emphy.sema,  cirrhosis  or  chronic  bronchitis. 
It  occurs  if  there  is  disease  of  the  right  heart  with  obstruction  of  the 
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without  the  grave  local  changi-s  in  the  liairt,  or  socondary  fhanges 
in  the  peripheral  vessels  that  occur  in  left  ventricle  hjTHirtrophy. 
Pulmonary  congestions  ami  apoplfxy  may  occur. 

I'hi/tticnl  Sigru. — The  physiciil  signs  of  hypertrophy  of  the  right 
ventricle  have  been  referred  to  under  llie  \arious  valve  nffiTtioris. 
There  is  bulging  of  the  lower  part  of  the  sternum  and  eartiliiges.  An 
epigastrie  impulse  in  the  angle  between  the  ensiform  cartilage  and 
the  ribs  is  noted.  The  impulse  may  be  in  the  sixth  interspace.  It  is 
diH'iise;  it  may  extend  upward  as  in  mitral  stenosis.  Cardiac  dulness 
is  increased  toward  the  right,  2  cm.  or  more  l)e\i>nd  the  border  of  the 
sternum.  The  pulmonary  second  sound  is  aei'entuatcil  and  reduplica- 
tion may  take  pluce.  The  radial  pnlsi^  is  wnull.  If  there  i.s  tricuspid 
regurgitation,  the  physical  signs  that  attend  it  are  present.  Hyper- 
tro]»hy  of  the  right  auricle  o<-eurs  under  the  same  conditions. 

HYrEKTH'ii'ilv  i)F  Tilt;  Lkft  .\uitKLK. — Thl:*  is  present  in  mitral 
stenosis  and  the  physical  signs  are  those  of  increa.^e  of  dulness  to  the 
left  of  the  sternum  in  the  second  and  third  interspiires. 

Diagvosia, — The  forcible  impulse  in  nervous  palpitation  of  the  heart 
must  not  be  confounded  with  true  hypertrophy,  although  it  must 
not  be  forgotten  that  hypertrojjhy  frequently  follows  neurotic  palpi- 
tation, as  in  the  smoker's  heart,  or  in  t-Ko]>htliuInuc  goitre.  The 
enlargement  must  not  he  eonfoimdcd  with  enlargement  of  Uie  area 
of  cardiac  dulness  In  the  precordial  region  from  other  causes,  such 
as  pericardial  cITusion,  aneurism  and  mediastinal  tumor,  pushing  the 
heart  against  llie  chest  Wiill;  disease  of  the  lungs,  mi  account  of  which 
they  are  williilrawii  from  the  surface  of  tin-  heart,  as  in  phthisis  or 
chronic  pleurisy:  and  displacement  of  the  hearl  frnni  pressure,  as  in 
effusion  on  llie  left  side  of  the  chert  or  in  disease  below  the  diaphragm. 
The  cause  of  hypertrophy  should  be  ascertained,  for  it  is  u  xahmble 
aid  in  diagnosis,  (t  must  not  he  forgotten  that  emphyseuui  of  Ihc  lung 
may  mask  a  considerable  hypertrophy  of  the  heart  by  causing  diminu- 
tion of  the  area  of  dulness. 

Dilatation  of  the  Heart. — Enlargement  due  to  dilatation  of  the  heart 
is  eonnnon.  The  condition  usually  suo'eiils  hxpertropliy.  Tluckening 
of  the  muscles  attends  liilatation  of  the  eavitics.  as  in  dilated  or  eccentric 
hypertrophy,  'ITie  dilatation  occurs  because  of  increased  pressure 
within  the  cavities  or  because  of  weukcning  of  the  heart  walls,  the 
pressure  within  being  normal. 

1.  Increased  pressure  within  ihe  widls  is  <liie  to  an  increaseil  amount 
of  blood  within  the  chamher  from  regurgitation,  or  from  an  obstacle 
to  the  outward  flow  <if  blood.  Smiple  hvpertrophy  occurs  first  in  many 
cases;  in  others,  hvperlrophy  with  dihitation:  in  not  a  few,  dilatation 
takes  place  at  once.  In  dilatation  the  chamber  does  not  empty  itself 
during  the  systole.  It  is  seen  iihysieilogically  after  the  exertion  of 
aaccnding  a  great  height.  It  may  remain  wiihin  the  hounds  of  physio- 
logieal  action.  The  dilatalinti  may  be  tem|Kirary,  as  is  demonstrated 
after  running  violently,  by  increased  epigastric  pulsation  and  increased 
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r<-}njrKi(iitt»ti  whm  the  k-ft   auridr  bccDOKs  tbr  seat  cd  dilatation. 

1'.  D'f4:itse  of  ibe  heart  waU!>,  leiscniojt  the  rrststnff  powr,  the  nonnal 
prn>Mir<*  within  llic  (■svitiR>  briag  tnaiDtatDcd.  incites  dilatatioii.  Acute 
dilatati'in  may  eii-uc  in  aoitc  myocarditis  in  the  raune  of  tnfectioDS, 
HHpiti-tiiitiiiiia.  -st^rUtinJi.  typhoid  frvrr,  rbruBulicfo'rr,  andrtysipelas. 
('vrtnin  i-hanp-s  whirl)  thi-  ]nvn  mus*:ie  undef|:nes  in  arule  eodfu^nlitis 
aihI  iH-rifiirrlitix  luiiv  Inul  to  dilHtutkm.  Id  anctnis  mwl  fhlorusis  the 
HaiiK-  iiriK-fM  may  lakt  jilace.  In  chronic  mj ocanlitis  dOatatinn  takes 
phw'  III  till'  ii|»cx.  \Vh<-(i  iwriiiinlinl  aiUir^ion^  iitr  [irr»rnt,  l!ie  Bbriiiou-s 
ttviT^rowih  iiiviiiii.-«  thf  ifitcr«ti<Ts  of  ihe  myocardiuiH.  thereby  neakt-n* 
ini;  the  hi-uri  nitixli-^.    Dihilittion  riav  folkiv. 

SyMniiM--*.  'Dh-  \vmjitnins  of  dilatation  are  tho  reverse  of  those 
rif  hy fx-rt roffhy.  Whi-n  (-oni|ifn>alii)fi  fiiiI->,  the  Mood  is  not  expt^cd 
froiti  the  <-liam)K'r>  in  sv'-toli-,  si^i  that  the  cavity  is  ovenlis- 
1cni)<->l  uith  UIoihI  utiicli  ji(-'-iiiiiitliil<->  ihiriTi^  (Uf  diastole.  As  soon 
Hs  ililiiiulioi)  licronK-^  peniitint'iit.  iiK-oni|K-tcn<T  of  the  vnlves  takes 
plan-.  III  jiurtic  oliviniciiini  tin'  li-fl  -nU-  i:*  fir^i  atfectwL  It  mny  he 
ciiiiipciiMitt-il  fur  liy  liyjHTtnipliy  of  iht-  nnht  side.  When  this  faiU, 
vnioiis  i-iiK"irt'i-ir»'hl  iitnl  ilmii-^  ciimic.  Thf  symptoms  have  tiecn 
dcMrilii-il  iHnhT('hrniii(\*iilMiliir  Ili-icitsf(('oiii]H'n;.ati<ni.puReti2t>).  In 
ariitc  ililatiiliun  tlicrc  i*  ii  Mulih-ii  iK-nirn'riri-  of  ilynpiiea.  and  pain,  or 
Hi  Ini^i  prrf'iiniiiil  op|irc>-iiiii  iini*  he  iinnpluimii  nf.  Tlic  hcjirl's action 
iiKTca^i-  ill  frii|iiriiiy.  'I'lic  |nil->i'  i-  rajiiil,  ftt-Mi-.  irregular,  and  mtty 
lie  l):irrK    |iiil|iii1i|i'  lit  ihc  uri--l, 

l'in?.ii  \i.  Sn.N.s.  lii.*;ir'iiii)i.  'I'lii-  iiprx  is  displaced  to  the  left, 
i'\i-M  jis  far  n>  till-  ]ixillar\  line,  lull  ran-ly  ilownwaril  unlrvi  the  llj'pcr- 
tniphy  pn-i'('i!i-4  tlir  ililalatioii.  'I'lic  iiiipulsc  is  dlthisiil  iiiid  undulatorv' 
ill  ii|i|ir]iriiii<'i'.  'I'hc  iMii.viiiuil  ini[)iiUc  isdi-liiu'il  wiili  i-\irt-tn<-<lit{i(-ii1ty. 
Il  iiii.v   III'  \i.-ililc  when  ihi-  |iiilii-m  Iraiis  fiinvaril,  yrt  nut  felt. 

With  tlir  (liirii-.f  area  i>t'  iiii|iiilM-  a  iinick  iinptilsc  may  he  felt — 
Mitii'li  weiikftinl,  liowcvfT.  When  ihf  rinlit  vciitricic  is  dilated,  tbe 
impulse  in  Hcm  iitiil  IVIi  in  the  nulit  or  left  of  liic  xiplinid  rartila|j;e,  and 
lIuTf  is  a  wavy  piilsalion  nlllll^^  I  Ik-  left  cdcciif  tlic  sti-nmiii  in  the  fourtl 
lifll).  ami  siNth  inliT-paiv.i.  II'  tin-  dilatation  i^  I'Xtrftnp.  iiivolvinjj 
ihi'  rinlii  anrii'h'.  a  pulsation  nl  titi-  lliird  riirlil  intiTspiu'c  close  to  the 
.■^Icrnnin  may  he  left.    Trinispid  reKiifKitution  is  then  pn-seiit. 

Tlic  iirca  of  dntncs-s  is  incri'usrd  in  the  ■sanic  iiirertiinis  as  in  hypcr- 
irn]ili\ ,  if  ihr  t«o  riHwist.  In  i;»'iiiTal,  il  may  he  said  tlitU  tin-  iticrease 
extendi  niitwani  to  the  riyhl  or  left,  tin'  dirt'oiion  corresponding  to 
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the  ventricle  affei-tcil.  When  the  whole  heart  i»  ililnteil,  tlie  idcrease 
of  ihihiesH  is  in  a  transverse  ilirectii>n  nii  hoth  sides.  The  apex  is  round 
or  s<niiire.  not  pointed  lis  in  hvperlrophv;  iiiileeil,  ir  retains  the  nval 
shape  fif  the  chihiess  of  a  normal  heart.  As  dilatation  oeeiirs  so  fre- 
(lueiitly  ill  einplivsi-ma  of  the  hni^ts  ^'i""  niiHlitieation  of  the  pereuNtsion 
sonnil  nuist  hv  reinenibered. 

AiixriilUiliim, — 'i'lie  svslolie  sounds  are  short  and  sharp.  They  are 
high-j)itehed  iinil  resemlile  the  diaslolir.  The  hitter  niii\'  tiewnie 
enffi-hh'd  wlien  llie  dilatation  beeomes  exee.ssive.  The  right  and  left 
first  sounds  may  dlU'er  somewhat  in  intensity,  iind  rednplieation  may 
occur.  The  sounds  may  he  ohaeurcd  hy  murmurs.  The  murmurs 
are  due  to  previous  valve  ijisease  or  to  ineompetcncy  on  iiri'ouiit  of 
dilatation.  The  puUe  is  eorrespondinRly  small,  In  tlihitatwm  the 
iilteratioii  of  tlit-  rhythm  is  extremi-.  There  may  lie  emhr\iieardia, 
more  frequently  there  is  galloping  rhythm  of  the  heart.  It  must  not 
111-  forgotten  that  as  dilalatiou  ensnes,  murmurs  of  various  valve  Ifsioiiit 
may  iHsappear,  |iartieularly  the  murmur  of  mitnil  siciiosis.  On  the 
other  hand,  in  the  earlier  stajres  particularly,  murmurs  ilevelop  on 
ai'eount  of  ineompetenee  at  the  aurieuUivi-ntrieuhir  <)rifiees,  in  addition 
to  the  primary  nrganie  murmur.  These  murmurs  may  in  turn  disapjH'ar 
if  the  dilatation  is  controlled  hv  <-areful  treatment. 

Adam8-Stok«a  Sjmdrome. — .\  disorrler  iharaetcHxeil  hy  extreme 
slowness  of  the  pulsp  i  lu'art-lilnekl  with  syncopal  and  I'onvulsivc 
seizures  as  a  result  of  actual  \entrienlar  stoppaf;e.  The  syiK'ope  may 
occur  in  the  course  of  partial  heart-liluck  (alteration  of  eoiiducli\  il\  J 
or  less  frcipiently  in  complete  heart-hlock:  "Corisetpient  upon 
inllni-nces  whi<-h  alVect  the  pacenuiker  of  thi-  \i-ntriele"  (Lewis). 
The  heart-hloek  Itself  is  the  result  of  structural  alterations  in  the 
huudle  of  His.  The  attack  may  var>-  from  ewinescent  attacks  of 
piddiness,  and  tem|iorary  uuecjnseioiisnei<8,  to  actual  ctinvuhive  seizures 
which  may  terminate  in  death,  though  hy  no  means  do  all  eases  of 
hearl-hlock  have  the  seizures.  The  presumptive  diannosi^  of  the 
eomlition  tiepends  upon  polygraphie  traeinj-s  for  conformation. 

Paroxysmal  Tachycardia.— Alleralions  in  the  various  functions  of 
the  heart  have  been  discussed  in  the  chajiter  dealing  with  pulse.  One 
functional  all'eetioii  not  yet  diseusseil,  prcscntiu):  a  dclinitc  clinical 
syndrciine  of  paroxysmal  attacks  of  tachycardia,  is  charaeteriKed  by 
the  sudden  onset  of  rapiil  lu-art  action  associated  with  subjective 
sensations  nf  oppression  or  tightness  in  the  recion  of  the  heart,  rest- 
lessness, weakness,  and  perhaps  dyspnea.  The  pulse  is  rapiil,  often 
2IHI  per  rniuule,  and  usiiall\  perfectly  regular.  The  attack  ina\  last 
for  .several  minutes  to  several  days:  tliey  come  on  .suddenly  without 
cause  and  tcrnunalc  as  abrujitly  as  the\'  started. 

The  pathogenesis  of  the  conditions  is  unknown.     I^-wis  believes 

that  premature  auricular  eon  tract  ions,    paroxysmal   tachycardia,  and 

auricular  fibrillalion  are  stages  of  the  same  process,  and  that  the  higher 

grades  of  a  disorder  are  brought  about,  "either  by  an  increase  in  the 
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cxfiting  agent  or  by  an  iiictms*  in  the  irritabilit>'  of  the  tissue  responding 
to  it."  In  the  first  two  liibonlt-rs  thp  aurii-Je  Ih^jiis  In  pespcmst-  to  ref;ular 
impubi>s  generatcii  in  a  single  focuii,  in  the  latter  to  irregular  impulses 
arising  in  various  ffxi. 

Diseases  of  the  Coronary  Arteries.— .l/Armma,  associated  with  the 
process  in  other  vessels,  or  distinetly  localiTe^l  to  the  «>ronar>'  nricries, 
nffccta  these  vi~^>cls.  lis  eail'<ul  factors  are  UnifH-  of  CTiiIurtoritls  else- 
where. Its  itifluen<-e  on  the  nutrition  of  the  heart,  either  hy  stiddtm 
obstnietioii  of  tht-  vessels  by  an  emlKtlus  or  by  their  graduul  dusure, 
with  or  without  thrombus,  is  apjiareiit. 

Symptoms. — If  an  atliernniiilniis  roronary  arter>-  is  suddenly 
obisl rucU'd  by  un  enilwlus.  dnilli  nmy  be  instantaneous.  This  is  a 
common  lanse  of  sndilen  ileatli. 

If  a  thronibns  forms,  it  is  followif!  by  Hnt-niio  infarction,  iiiyocanlial 
chanRes,  anil  nniral  aneurism  with  the  usual  symptoms. 

The  onset  uf  syni|il"iris  niii.\  be  Mitiilen,  although  tltc  process  (occlu- 
sion) has  been  in  projiress  for  an  in<iefinitc  time.  (!)  I^MinJial 
oppri^ioii  or  <l>  s|iiini  or  aii};iiia  |H-r-ron>  may  he  the  first  indication. 
(2)  Succeeding  this,  or  immediately,  ililatation  of  the  heart,  dyspnea, 
and  venous  sia^i^  necur.  Tlie  lii-.irt's  action  is  persistently  mpid  and 
may  hi  iirrhythmii id.  lif)  The  |ire-^(nce  of  an  aneurism  may  ttt 
niiiili'  out.  II'  lliiTc  liiir^  nut  been  prev  iiin'<  valvulitis,  no  mnnnurs  are 
heard  until  ililiitiitinn  ensues.  The  patteut  inaj'  live  three  or  (our 
weeks,  nr  a.i  many  mnnths. 

In  a  hrtiv  group  nf  cases  (ict-lusion  is  so  gradual  ns  to  lead  to  myo* 
canli.il  I'biHiKi'-'  only,  with  tbi'  iitieiidiiit.'  symptoms  of  insufficiency. 

Diagnosis.  riifnrliniiLlcly,  too  often  the  diiignosis  can  only  he 
provi^ioriid.  {'imiiiarj  arlcry  disease  may  be  suspected  in  sudden 
death  If  there  has  been  a  history  of  previiiiis  tiltackn  of  angina. if  there 
is  evidinci'  of  arti  ri.il  diM-a^e  ebewliere.  and  if  dyspnea  or  anginoid 
t(yni]ito[iiN  jiri'1'i.-dn!  lli<-  liital  lertiiinalion. 

'I'liniuibosis  >i'i'iiiidiirv  to  jitheri)ruii  may  be  susjieeted  if  a  patient, 
in  wiioni  tliire  is  no  vahnlar  ili>eiisc,  no  (julmnuary  or  renal  disease. 
is  seized  with  angina  pectoris  or  d\spiiea;  jiroviding  tach.vcardia  and 
arrhythmia  follow,  and  In  a  ^Imrt  iime  eardine  dilatation,  venous 
stasis,  I'le. 

I  have  s;nd  cNfwlicre  lliat  n  piTsisteiitly  fitpid  pulse  miinfineiiced 
by  digitalis,  iiiiliiales  (Hriiiinhal  ailhi'sion  in  the  \<>ung;  the  same  pulse 
uninfluenced  by  trentmetit  points  to  coronary  artery  di-sease  in  the 
mi(ldli-iif;e<l   ami    senile. 

Angina  Pectoris.-  .\  disorder  charaeteriKcd  by  paroxysuml  atta 
of  severe  pniri  in  the  r('j;ion  of  llie  In-art.  a  sensation  of  pressure  uj 
the  I'liot,  and  fear  of  inipendiug  death.  It  i^  pnietieally  always  a: 
ciated  with  sclenwls  of  the  first  portion  of  the  aorta  and  the  coron; 
arteries  and  occurs  usualb'  in  patients  who  have  a  generalized  artct 
sclerosis. 

The  nature  of  llie  condition  is  obneiire.    It  has  been  attributed  (1) 
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exhaustion  of  caniiac  contrartility;  (2)  to  ischcinlu  of  the  licart  uiuscle 
fmiu  coronary  stt;iiniii.s  or  from  Mpn.im  nf  ihi^  roroiinries  (^nipnrahle 
to  intermittent  daudication;  i'-S)  to  painful  lusioiis  of  the  first  part 
(if  tlic  aorta;  (4)  to  neuritis  of  the  cardiac  nerves,  or  brachial  plexus 
with  the  pain  refcrrett  tu  the  heart;  (5)  to  a  neurosis  and  (0)  ti>  acute 
dilatation  of  the  left  ventride  with  secondary  irritation  of  the  sensory 
nerves  of  the  licarl, 

Symptom&.  The  attacks  are  usually  induced  by  some  extra  work 
jiut  upon  the  heart.  It  may  he  hut  slight.  'I'lie  |)nin  is  agoru/.irig 
and  is  refcrrcrl  to  the  left  slioulder  and  arm  and  neck.  At  times  it 
is  rcfcrrcil  to  thi'  right  side  or  to  the  ahdninen.  The  paro.xysm  rarely 
lasts  more  than  a  minute.  With  it  tliere  is  frequently  hyperesthesia 
of  tlie  skin  supplieil  hy  the  second  and  third  cervical  segments,  pallor 
Aiid  constriction  of  the  periphcnil  arteries  and  profuse  perspiration. 
The  excruciating  pain,  the  fear  of  death,  and  the  feeling  of  constriction 
all  cause  the  ap])earance  of  great  mental  anguish  in  the  [latietjl.  True 
angina  pectoris  is  usually  a  inanifestalion  of  serious  myocardial  disease, 
hut  may  occur  in  other  conditions,  as  aneurism  of  the  aorta  and 
disease  of  the  aortic  valves.     The  paroxysms  amy  occur  us  follows: 

in)  A  person  with  mynciinlial  degeneration  may  have  one  attack 
of  angina  terminating  in  ilealh  without  prcrrioiutions  of  i-iirdiac  disease. 
They  are  the  cases  in  «hi<*h  there  is  often  found,  associalcil  with  the 
myocarditis,  extensive  coronary  artery  disease,  death  being  due  to 
thrombosis. 

iU)  The  paroxysms  may  eontiinie  for  twenty-fonr  to  forty-eight 
hours  before  death  clo^cs  the  tragic  scene.  Arrhythmia  fre(|ucntly 
attends  the  bn.'a>t  pang,  ll  may  ha\e  i)recedi'd  rhc  angina  for  months 
or  years,  IKspnea  might  also,  aithonyh  not  necessarily,  have  been  a 
forerunner,  occurring  either  on  exertion  or  at  re.st.  It  Ls  not  eommon 
to  see  the  forms  of  dyspnea  attended  b\  sliock  and  so  often  teruiiiiatiug 
fatally,  associatcil.  Xor  do  we  nsualh'  see  in  these  :-ubjects  of  this 
rapidly  tcrrniniiting  form  of  anginii  the-  nirdiiic  ustlirini  or  dilatation, 
nor  the  nocturna!  form  of  dyspnea,  due  probably  to  the  same  cause. 
We  do  see  dy.spnea  from  pulmonary  enn^stion  developing  in  the  status. 
When  the  angina  vera  is  rcplaeeil  by  angina  sine  dolorc,  we  have  asth- 
matic attacks  ill  ninst  of  the  cases.  In  rare  inslanci-s  the  h>sl  paroxism 
is  followed  by  rapidl,v  rci'urring  nUaeks,  increasing  weakness  of  the 
heart,  and  death  in  cardiac  asy.stole  nr  the  ingravescent  asystole  of 
IJalfiair.     Ilouehard  describes  the  eunditron  as  />(u(  dc  mal  anginmx. 

(c)  The  jKiroxysms  continue  for  several  years.  Puring  the  inter- 
val the  patient  will  suffer,  as  in  the  precniing  eases,  from  arrhythmia 
and  the  forms  of  dyspnea  observed  in  that  ela-s.  No  other  cardiac 
symptoms  arise  except  in  very  rare  in.stances.  I'ronouneeti  <iilatatiuu 
may  occur  with  the  murkeil  symptoms  Uelonguig  thereto.  On  the  other 
hand,  U  ts  usually  tJie  ease  that  other  symptoms  or  accidents  of  arterio- 
sclerosis do  not  occur.  Thus  an  angitial  subject  tines  not  die  of  apoplexy; 
■gain,  a  prolonged  intennission  may  occur  in  the  attacks  of  pain,  but 
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if  arrfevthniM  h«.-» hern  present,  il<)o«f»ol  Mihsidp.  Thedy.'^inea.excvpt 
on  espftkm  Miyspoea  at  dilatation',  may  lie  in  abcjancc.  Indeed, 
suKs(itmi.Y  »r  t)i^  |uttn  U  u.-4iall>'  iltir  ti>  moalrratc  dilatalioit  oa  Indicnttd 
h\  the  >>  mptiMHs  am)  phy^ral  ^igns. 

{4)  (.X-v-a.'si»iiiiII\  «e  spv  angina  ^t>e  dukirc.  at  Gr^  tle^cribnJ  bv 
Gainlttrr.  the  indrifnt  ocrumne  in  myocarHial  wt^knes^  nitb 
nuxU-nito  iHUratiiwi 

Anpna  Pectoris  Mmor  Vasomotor  Anginal.— The  :io-<:nIlfd  peeutlo- 
angtiM  iHviirs  nithout  i>ri:ani4-  ^->ilHl^  in  nruivtic,  neurasthenic  and 
h>-:«tem-al  Individuals,  usually'  women,  and  is  eonsiilered  to  he  of 
x-m^molnr  i>ri|:iii.  The  attacks  are  frequently  bniuglit  on  by  worr}' 
or  injiidiciou*^  eatiii);;  they  an.-  frequently  nocturnal  an»1  prccorilia]; 
the  |min  ij  mti  s<i  severe  as  in  true  an;:ina  \»U  WHitv  pnL>loiiii«i,  and  is 
injpr»i\pd  bj  iiw^lication  for  the  «er%ous  system-  VastHiintor  |Ae* 
nomena  Kiilitiiess,  giatli^.  iiumhneT^.  antl  ueakneii^'  U:<ujilly  of  tl»*>  left 
arm.  though  at  times  of  other  portions  of  the  body)  are  eotnmnii.  TTie 
conihtion  i"  nirely  fatal.  A  rlinicnl  similar  torir  angina  is  sonietimes 
seen  foilowiuj!  csivsscs  in  lest,  eolliv.  and  tobacco. 


DISE.^SES  OF  THE  .'UTERIES 

Arteriosclerosis  ArteriocapiUary  Flbrosisi.  -Ettolofy.— "Tune,  Ten- 
sion and  Tosin-"  itKlcr*.  Ancrios<-!cni?jis  occurs  as  the  result  of 
wear  iinil  (car  of  Hfc  and  as  llie  acctim|Mn intent  of  ap".  The  time  of 
its  onset  fh'iH'nds  npoii  the  ipiality  of  the  arterial  tissue  whicli  the 
individitiil  inhcriiol,  .md  iii">»  the  anmntu  of  wear  and  tear.  It  may 
fu-f iir  early  !ii  life,  and  tulirc  families  may  show  this  tcndenci.'.  Very 
frt'iucnlly  the  wIcmMs  develups  (rtnn  exoKcnou.'*  and  endofiienous 
ii)ti>\irnlion  of  (he  system,  mi  iiccount  of  which  persistent  spaxm  of 
llu-  sriiiill  vcNM'ls  i^  sfl  »]i:  for  htciil  of  an  iiniutired  quality  is  jNissed 
with  ;;r(;ii>r  ilifliiiiUy  thronj-h  the  rapilhirics.  as  was  taught  by  Bright. 
The  lil'"iri  rcii-idii  is  r;ii»eil  therehy.  Ali-ohol,  h-ad.  and  the  poisons 
iif  in'iit  tiitil  >yphilis  lend  to  this  comlititiu.  The  jmison^  of  gout  and 
ilif  spirmhetes  of  >yjiliili>  may  m-i  iip  din-itly  an  intlammation  and 
(IcK'Tit-niriirii  of  the  jirlcrie-i.  In  ri'ii.il  ilisejisc,  iirteritisclerosis  is  of 
I'ltnTiinn  nrciirninc.  Tlic  relaiiiiii  Xt\  the  renal  It-sinn  differs.  It  may 
[jricidr  ihi'  kirliiiy  ihiuim"-,  or  Uiere  iiiiiv  In*  a  priiimrv  utreclion  of 
tlic  kidiii-y. 

Oiirlillihi;  of  till'  liliiiwivc-'^H'ls  from  cMr^^ive  i-iiting  iind  drinking 
i-iniscH  iirttTiriMJcriisis  throuKh  iDnstMnt  oveniistcntton  of  the  veaie 
In  iivcrwurk  nf  ihr  ve-.s(-lr>iin<i  ^■v^e^^ive^l^llin  thiTC  is  I'ilhiT  lit-ljilnei 
li-ii-i"Ji  IT  inc'ri-ii;^i-i|  peripheral  resist  am  ■(■.  the  effect  npiiii  llic  bio- 
vessels  lieiiiE  ihc  siiinr  ill  eriluT  cjim-.  Tlic  result,  of  the  above  causes 
ulliTiitions  of  llii-  iniMJiii  follnwcil  by  chiiii^cs  In  ihi-  iiitiinii  iinil  advt 
tillii,  icriiiiiiiitiii);  in  arUTioHclcrosis  of  tlie  larjic  arteries,  or  in  arter 
ra]iillary  fibru^isof  ihesiTiiillcr  vessels.    Iiivi)Ivcincnluf  the  liirger  vest 
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is  uKimlly  nnclular  and  patchy  (ufherimm);  of  the  suitiller  vessels, 
(lilTuse,  liiit  usually  associated  with  atheromatous  areas  in  the  larger 
vessels. 

Symptoms. — The  s,\  iii]>tnms  vary.  They  bepin  insidiously  as  a  rule, 
uihI  although  arteriosclerosis  niiiy  be  present,  the  patient  iimy  die  from 
oilier  causes  without  even  sufferitiR  from  the  effects  of  the  disorder. 
The  symptoms,  when  iniinifcst,  nre  referable  to  certain  nrKan>,  nceonliiig 
to  the  degree  of  sclerosis  in  them,  and  of  these  the  cardiovascular  syniii- 
toius  iiatunilly  prcdotninale.  The  early  cardiac  symptoms  consist  of 
dyspnea  and  palpitation  upon  exertion.  Later,  edeuia.  cyanosis,  and 
other  sigtiMif  high-grade  cardiac  iiisutticieney  ap]>ear.  The  left  ventricle 
iiy pert ropl lies  early  in  the  course  of  sclerosis  and  present's  the  physical 
signs  of  the  condition;  a  forcible  impulse,  extension  of  dnlne.ss  down- 
wanl  to  the  left,  a  slightly  muHlcii  first  sound  at  the  apc\,  and  a  ringing 
accentuated  aortic  second  sound.  The  first  sound  is  fretpiently  obscuri'd 
by  a  murmur  when  there  is  nnii'h  aiiieromatous  roughing  of  the  aorta. 
In  the  late  stages  of  the  condition  dilatation  uf  the  heart  takes  place 
and  with  it,  its  train  of  s.\m])tonis  atid  signs.  The  signs  referable 
directly  tn  the  arteries  consist  of  elevation  of  the  blood-prcssurc  (ItiO 
to  lS(f  mm.  Hg.  or  more),  ami  palpable,  frifpiently  tortnon,>  ratlial 
arteries.  Symptoms,  attributed  to  spasm  of  the  various  arteries  or 
to  consequent  aneriiia  of  the  part,  consist  of  the  pain  of  true  iingirni 
pectoris,  severe  alKloniinal  pain  of  short  duration  (alxlominal  anginal, 
ntietnrnal  muscle  eramjts,  ])ainful  cramps  of  legs  induced  by  walking 
and  relieved  by  rest,  and  causing  limidng  (intermittent  claudication), 
and  temporary  transitory  attacks  of  hemiplegia,  monoplegia,  or  aphasia. 

CiTthriil  Mi/niiif<imj<,  excluding  those  just  nu'nlioiicd,  ini'liide  irrita- 
bility, loss  of  memory,  headache,  vertigo,  insonuiia,  and  tiiniitus.  Later 
symi)toms  referable  to  the  cerebrum,  iiiilnde  those  of  cerebral  hemor- 
rhage, thrombosis,  and  occlusion  of  the  smaller  vessels, 

lirniil  Kyniiilijiii.t  of  chronic  interstitial  nephritis  are  practically 
always  present.  Lulewl.  the  sclerosis  of  the  vessels,  the  hy|icrtrophy 
of  the  heart,  and  the  indnration  of  tlie  kidney  are  so  elo.sely  rclatiil  that 
in  most  cases  the  triad  is  aptly  termed  eanlio vascular- reiiul  disease. 

(InntrffliUrftinal  symptoms  are  those  of  "indigestion,"  although  in 
many  cases  gastric  ulcers  are  sujipused  to  arise  as  the  re>ult  of 
involvement  of  branches  of  the  gastric  arteries.  Severe  abdominal 
pain  (aiidouiinal  angina),  coming  mi  several  hours  after  eating,  is 
attributed  to  angiospasm  of  sclerotic  splanchnic  vessels. 

The  eslreiiiitii'H  are  usually  but  slightly  involved,  ['allor  and  coldness 
of  the  finger  tips  and  toes,  particularly  if  the  patient  is  not  using 
tliem,  an-  frequent  and  early  svnipt^mis.  Other  signs  are  usually 
(ibsent,  although  ui  a  few  cases  gradual  obliterations  or  thrombosis  of 
the  distal  arteries  causes  gangrene,  usually  Ix-ginniiig  in  and  involv- 
ing one  or  both  feet  and  gradually  asci.'nding.  Erylhromelalgia,  Hay- 
naud's  disease,  seleroilenua,  etc..  are  floscly  related  in  some  way  to 
arteriosclerosis,  and  may  be  an  expression  of  the  disease. 


SPECIAL  MAGNOSIS 

Diagnosis.     Tbf  iliuKimHi:*  is  suRKtrsted  by  the  history   and   Imbits 
ot  tiic  (liitirnl;  confinmxi  by  itie  fiitdiii)^  irf  high  i>i(K>il-prTssun;,  hard- 
ened iKTiphtTdl  iirtt'ries,  lijiH-rtrophy  of  the  heart,  accent uatioii  of 
the  second  aortic  suuiul.  iimi  .-iiirh  cliniigies  in  the  urine  as  take  place 
ill    ehrmiif    interstitial    lu-phritis.      The   ophthultuosc-opc    fre*iufntly 
rIiows  chaitgv»  in  the  rt-tinal  urtt^ries  l»efnre  siich  cliangeA  are  uoted  in 
the  sniH-rficittl   vessels.     t'uUiireous  degt-tii-nitioii   in   the   arterites   of 
tJic  extrrniilies  htk  lienutiftilly  diowni  by  tlic  x-ny.    Artfrtosclcrosis 
in   young   people    (uink-r  forty)   is   usnully   due   to   syphilis.      It    i» 
uviiiitly  first  nmnife.stetl  »s  a  syphilitie  niesaortitis.  l>etaiise   thv  first 
purl  of  the  iiortu  ?ei-iii5  to  be  the  sitf  of  |mi'ilcction  for  the  lodRctnent 
of  the  spiriM-hi-te-H.    There  is  usuully  an  ussociatetl  involvement  of  tlie 
aortic  vhIvcs,  with  reMillant  insufficiency,  and  a  dilatation  of  the  aorta. 
Thf  priK-css  jiciicndly  rcintiins  Intent  for  years  and  niay  involve  only 
the  Hrst  part  nf  tlic  aorta.    Sclerosis  «S  the  cerebral  vessels,  a^a  result 
uf  >jpliilis.  causes  tlic  ap()]tlc\v  that  uciiirs  in  people  under  forty. 
Advanewl  artcriuselernsis  is  frcciuently  associated  with  similar  cbanitcs 
in  itic  V(.'ins^i)!ileh<iM'leriisi.-, 

Aneurism. — A  true  unenrisin  is  farmed  by  the  distention  of  ODc 
or  iiiiTe  III  the  aricriril  emits.  It  is  ll.■^llally  saccular,  but  uiay  l>e  tryUu- 
driciil  iir  rii-ifiirrii.  Tlie  fn>ifiirrn  and  sinruliir  arc  the  forms  most 
eoinmimiy  wen.  .\  I'alse  aTiciirism  I'lillows  wounds  of  the  artery,  causing 
a  eircuinscribcd  licuiat(>riiii.  Dis^ectiiij;  aneurism  arises  from  laecratioo 
of  tlicintiTiialci.at  of  the  artery.  The  blood  di^isects  between  the  layers, 
.ArliTinM'iioiit  iiuciiri>iri  is  >een  wiieii  coijiiminieation  between  an 
artery  iiiul  a  \ciii  liiis  Ihlii  set  nii.  If  a  sae  intervenes,  it  is  railed  u 
vjiricDse  aiuiirisni.  .Sjiiiciinie'v  ciniununiciitioii  is  direct,  the  vein 
bceouiiri>;  dilateil.  tiirtuous,  mid  pulsatiiiK.  It  Is  known  as  an  aneu- 
risnial  varix. 

An  aiicuRMii  riia.v  incur  iu  the  course  of  arterinl  sclerosis  from 
dill'usc  disteiitinu  uf  the  eiiats.  Itf*  tyi»ical  forms  are  seen  in  diio- 
tatinn  of  tlic  imrla,  with  one  ur  nior*-  Mieculiit^-d  aneurisms  on  its 
surface. 

Sacculated  Aneurism.  Tlii"  iiccur.i  from  niptiire  fif  the  media, 
iiidejH'iiili'iilh  of  iMori'  c\tcri>ive  disease  of  llic  arteries,  and  in  arterio- 
sclerosis. Tlic  must  eoinuion  .scat  is  the  aseendiiif;  portion  of  the  aorta. 
It  iici  iirs  earl\  in  the  course  of  arteritisclerosi*.  Sucli  form  of  aneurism 
is  seen  in  ihc  Mualler  vessels.  Aneurisms  also  arise  after  the  lodgement 
of  an  embolus  i»ermanently  phiygirig  the  ves,sel,  (he  proximal  end  of 
the  vessel  bceouiini:  dil;itcd. 

Aneurism  of  the  Thoracic  Aorta.-  Syphilitic  aortitis  is  the  chief  oi 
iuipoManl  antecedent  i'an>e.  I'liysiciU  overwork,  alcohol,  gout,  aiiu 
the  other  causes  of  arteriosclerosis  may  also  prcdi.'*posc  to  aneurism 
It  may  be  situated  just  beyond  the  jiorlic  rinjj,  at  the  jiniclion  of.th 
ascendinK  and  transverse  aorta,  in  tlic  transverse,  or  at  the  beginnin} 
of  llie  ilescendinji  portion  of  the  thorncie  norta.  The  larger  aneurisms 
arc  at  the  two  bends  of  the  aortii. 
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Symitoms. — ^Tliu  syrnptuiiis  of  niteurism  are  due  to  pressure  nnd 
depend  u|h»h  the  position  of  the  aneurism  and  the  dircetion  of  Us 
growth. 

Flo.  [SO 


vxtcrjiliiig  into  uuck.      I'oniuii  uf  bIlthuiu  ulrujihicd,      (Oriuiniil.) 


Aneuri.sins,  liowevt-r,  miiy  cxLst  without  symptoms  or  appreciable 
phjaieal  signs.  Kven  in  a  patient  who  has  been  under  careful  observa- 
tion, «iid<lcn  death  rniiy  lake phiee  from  niptureofii  concealed aMciirism, 
the  presence  of  which  hail  not  been  suspected  ilurin^  Ufc.  On  Uic 
other  lianii,  eases  oenir  witli  chanic! eristic  presiture  symptoms  and 
with  no  physical  signs. 

Aneurisms  of  the  asceniling  portion  of  the  arch  cause  disloaition 
of  the  heart  outward  or  toward  the  right  pleural  or  forward.    They 
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nppiNtr  at  lite  wcoikI  or  lliird  riglit  iiit^rspaoe,  csii^in^  emsiori  nr  the 
rilis  himI  sU-niurii.  The  veim  cava  is  cotnprc^^i.'d,  cuu^itig  ciilar^meui  of 
the  veiii.i  of  iIh'  head  ami  iinus;  the  siiltrlavian  vciD  may  be  d>niprvsw(I 
aluiM.-,  eau:«Jiig  i-ii1iti^ni<>iit  ami  edcmn  of  tlie  riffht  Hnii.  Ixxralizcd 
ctteuia  may  wsull,  (xuifined  to  the  thorax.  (Sec  E<lema.)  If  tbt- 
iuietirisni  U  htrj^,  the  inferior  vcim  eava  may  be  presswl  upon,  causioc 
cileiiM  of  (lif  feci.  'I'hc  rij:ht  laryngeal  neni'e  may  be  involved,  musing 
aphonia  and  dyspnea.    I'ain  tittends  the  anetintimal  prvKt^ss. 

.Viu-nriMn  of   the  transverse  [lortion  of  the  aorta    project    Itelow, 
forwartl.  or  biiekwani.     When  fiirttiml,  Uiey  produee  tumors  bchlod 
the  mainibrimn,  whieh  from  pressure  eausi  destruetkm  of  the  I>oiie; 
if  the  imenrisui  pnijeiis  tinekwanl,  inurked  pressure  symptoms  are 
phNluail.     When  the  traehea  is  prt'ssetl  u|niri  it  eau»e»  dyspnea  nnd 
(■<ui|:h    whi<h  is  parox.vMnal.     The  esophapus  may  be  pres,*e<l   upon, 
eau-'inK  dysphaj;'"-    ''''"'  '•''•  n-currt-iit  htryn;£e«l  nerve  may  l>c  presf^ed 
iipiiri,  eansin);  paralysis  of  the  eorresptmding  voeal  eord,  with  apliouia; 
or  liien-  nni\   iirise  hojir>eiiess  or  u  [leeuiiar  monotonous  ritiuHty  and 
iimliiiity  to  riiuli  a  hii;h  note.     Pressure  on  n  bn>nehii3  may  prodmt- 
l>r>>iu  Itorrht'ii   mid   illliitiilion,   whieh   in   tnrn   may  lead    to   localized 
iiliM-<v>,     '\'Uv  i;ru«tli  iiiiiy  extend  upwarxi.  iiivohing  the  coats  of  the 
innominiite  luttl  ijimlid  itrteries  on  the  right  side,  or  carotid  aitd  sub- 
ehivi.nii  on  the  left,  niarkeiiiy  interfering  with  the  pulse  uti  both  tatle*. 
I'rt-v-nnon  iIum  mpatheliiiiene  is  likely  to  take  place  In  this  sit  nation, 
with  >iiuinii(ioii  -4  om-  of  the  pupils,  although  at  first  il  is  soiuetimes 
dilaicil.    Tin-  ihiTinif  ihni  i*  s()nulimes  compressed,  leading  to  rapid 
»iisf  !ii|t. 

In  Ihc  ilisivnilinn  portion  the  prt-ssun'  signs  of  aneurism  are  often 
not  -Ml  nuirkiil.  The  \iriihne  an'  likely  to  be  presse<l  upon  in  this 
"ilnalioii.  'riie  piiin.  llurefon-,  i-^  nio-i|  intense.  The  esophagus  and 
li't'i  ln'onehns  are  ninipri»e'l.  I)\"s|>h:i;;ia  an<l  bronchiectasis,  the 
laller  eiinsiiiu  hronehorrhen  wiiii  Mil)>ei]Uenl  giirigrene,  are  likely  to 
occur.  The  couuli  and  llic  fever  in  lironchorHiea,  together  with  emacia* 
(ion,  sinnilMic  phthisis  fur  which  iiiiciirisin  is  ofieii  mistaken.  In 
om-  of  tn\  ciiscs,  which  had  been  trcatcil  for  tnhcrculosis  because  of 
suiali  licruorrhagcs.  with  llie  conditions  almve  nicntionnl,  di^ath  took 
place  fmrn  ruplnrc  iulo  the  lirotichtis.  causing  sudden  profuse  hemor- 
rhage. When  the  luicurisin  is  ailhcnnt  lo  the  i'so])huKnsaiuI  slowly  ulcer- 
ating into  il.  ruplnrc  niav  lake  pla<'c,  follow cil  i>y  iiislanlaneous  death. 
Tlic  viTli'lira-  may  hccriMlcd  and  symirtouis  of  spinal  comprcsaion  arise, 

Sci;(  lAi.  ."syMCToMs.  Pain  is  an  important  and  n  ronstaiit  symptom. 
It  is  siiarj)  nnd  iancinaling.  and  may  occur  in  paroxysms,  It  in  mor 
severe  and  constant  when  hone  is  enxled  hy  jircs-^iiirc  on  the  vertcbne, 
or  nn  the  ribs  and  slennnn.  The  gnawing  |»ain  that  iittciKls  ulceration 
of  bone  subside-,  after  perforation  has  taken  jdace.  Anginal  attack 
may  atlcml  the  neuralgic  pains  just  [IcsiTibcil,  Puiu  souietimes  follows 
the  ronrsc  of  the  nerves,  extending  down  the  arm  or  to  the  neek,  or 
along  the  course  of  the  intercostal  nerves. 
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f'"W(/A.— Tlie  fiiugh  is  |>eciiliar.  It  is  imnixysiiml  in  many  cases, 
and  of  a  brazen,  rinsing  ciiarueter,  iruHcating  its  laryriKcal  orig;in,  due 
tij  presMirt  uimn  the  recurrent  lar\  rij;i-ul  nt-rves.  It  is  frcqui'iitly 
piirnxysmal  when  the  pressure  is  dirot-twl  uytan  the  wimlpipe  or  hnmchus. 
In  the  former  instance  the  cough  is  dry.  in  the  latter  tnirheal  aii<i 
l>riii(('hial.  It  i>  iittciiih-il  hy  a  thin,  watery  expectoration  which,  if 
bronchiectasis  with  fermentation  ensues,  liccuincs  thick  anil  rojiy. 
Dyspnea  o<vurs  more  frequently  in  aneurism  of  the  transverse  portion, 
due  (1 }  to  pressure  on  the  recurrent  laryngeal  nerves;  (2)  to  compression 
nf  thctracliea;  (S)  to  compression  of  the  left  bronchus.    Marked  stridor 

Fio.  1S7 


Aiii'iirisni  uf  onoi'iidiiiu  iitnl  niiiisnisi  i.i.iiii.itr-  i-f  iiorin  (jrojettiiig  (orwiinl,  Ji-sl n.yiiiii 
rilig  niid  BtiTiiiiiii.  TliH  Mi\  iikn'r.'ili'i).  nii'l  urmlmil  ixlcrniil  Irnkiigp  took  pinpe.  The 
bk'tiliiis  '''fiiOruiir'l  iti  suihU  iiniouiiii  for  u  long  liint.     i^lJriuiiiHl.) 


atii'nds  the  first  form,  \\1ien  one  of  the  recurrent  hiryngeal  nerves, 
more  particnhirly  ihc  left,  is  pre-iseil  ii|i"ii.  iIiitc  is  spHsni  or  paralysis 
of  the  nnisck's  of  tlie  vocal  cord,  causing  hoarseness  and  loss  of  voice, 
I-Jiryn^oscopic  examination  sliould  not  be  nculecti-d,  for  paralysis  of 
the  abihictor  muscles  witliout  symptoms  nuiy  lie  preseTit. 

iln}i'irrhngv.—  'V\\v.  Iifmorrliagc  inii\  lie  gradual  when  there  is  slight 
Icakajfc  into  the  Irac'liea  at  the  point  of  compres-iioii.  The  amount 
of  bl<HHl  lost  is  small.  It  may  take  place  externally  fl''ij£.  18"). 
I'rofuse  hemorrhages,  causing  sudden  ilcath,  occur  frotu  rupture  into  the 
trachea  or  broTichus.  and  from  perforation  into  the  lung.  With  regard 
to  <iifficulty  of  deglutition,  it  may  be  saiti  that  the  (esophageal  sound 
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visible  tumor,  pulsation  and  thrill  may  bt-  felt  in  tlic  suprustfrridl  ridteli, 
if  thelieail  islicnt  I'onviird,  so  that  the  tissiif-i  arc  relaxed,  and  the  finsiTS 
pushed  down  toward  the  aorta.  Whon  tht-  aneurism  is  lilled  vr  iilling 
with  dot,  tlic  tumor  nuiv  he  seen  ami  felt,  hut  no  impulse  will  he 
transmitted  to  the  hand,  ur  thrill  he  felt  h.v  the  fiiijjera. 

Fio.   )6tj 


Sui!iii'La(.>rl  Hiii'iiriHiii.  (■iiixritl  tiidnrti-rilis  itiiij  volviiUlis.  Til,  ihrill  and  inivulw 
4-1  muniiur.  Ouitiuc  urt^u  at  ilulnuaa;  TR'.  in  flnl  luturBpui'n,  thrill  and  uiurniur. 
(OHgitiiU.) 

i'cr'-iissioii. — IVreussion  furnishes  the  most  reliahle  cvidenee  of  the 
presenee  iif  lui  jineurism  in  eintes  hi  wliieh  the  tumor  is  not  too  deep- 
seatwl  or  small  iti  size.  The  tiuliiess  may  he  relative  only.  The  area, 
of  duhifss  is  inerea.ied  somewhere  in  the  euurse  of  the  anrta.  It  may 
be  nbserveil  projeelinj;  outward  ill  the  rijjht  eilj;e  of  the  >iternuiii  whim 
the  aseendhiK  |)oriioii  of  the  aorta  is  the  .seat  of  disease,  or  over  the 
entire  upper  part  of  the  ^sleruum  e-vteiiding  toward  the  left,  when  the 
transverse  portion  is  diseased.  It  may  he  observed  as  an  extension 
of  eardiac  duhies^  ujiwnrd  in  ilu-  M'cuiid  and  third  interspaces.  Some- 
times duiiiess  is  deteeted  in  the  seapiilar  regions,  particularly  of  the 
left  side.  The  pereussiDii  tone  is  flat ,  and  there  is  marked  sense  of 
resistance.  Pereussion  mast  be  employed  with  tlic  patient  ui  the 
upriglit  and   in   the  reeumhent  posture.     During  percussion   of  the 


ftPSCfM  DTAOHOSfS 

anterior  chest,  ac^'erc  paroxjsraa  of  couRhiofE.  and  the  complaiat  on 
the  part  of  l\w  patient  of  i*\epe  piiiii  ovrr  a  localLectl  area  may  be 
oljs*TV<ii.    Thf  «>ugh  ii»«y  also  be  iiiHuccd  by  palpaiion  nf  these  areas. 

The  rhararter  of  the  note  mid  the  :*hai>e  of  thi:  duhiess  mu.^t  l»e  iiotcd 
at  the  eiul  of  full  inspiration  and  of  full  expiration,  Aiisoulliitorj'  pef^ 
oussion  Lt  of  the  utmost  value.  An  anevirisnial  (umop  may  be  pre^nt 
without  thrill  or  miirtnur,  but  yields  signs  of  dulness  on  iK-rc-ussion, 

.I(wc»//flf(f/n,  — Miinnurs  nmy  not  always  be  present.  They  tlefiefxJ 
ii[Miii  till'  amiinnt  of  eougulnti-cl  blood  in  tlie  sac.  When  present,  the 
nmrinur  is  nMially  systolie  in  time,  heard  with  maximum  intensity, 
usually  overt  he  abnummliirtra  of  impulse  or  tumor,  or  over  the  increasing 
an-jt  tif  iliilni!-i.  It  is  Iransinltte*!  in  the  direetion  of  the  vessels,  aitd 
may  In-  heanl  IoihUt  in  tlic  vessels  of  the  nwk  and  alon^  the  course 
of  till-  auria.  Often  a  double  tiiunnur  is  heani.  the  diastolie  sound  beinj; 
fretjUfntlv  dm-  tii  a^Miriati-d  rcffiirfjiitaiion  at  the  aortic  orifitv.  Some- 
times the  diastolic  murmur  alone  may  be  heard,  hwrease  in  intensity 
or  aiiTiiluiition  i>f  llic  aurric  second  sound  is  pronounced.  The  .tound 
i>  rinuint;  in  clmriiriir.  and  is  rurt-ly  absent  in  large  murmurs. 

TiiK  I'KKii'iiKiiAi.  \'hs>.Ei-s  IX  .\\Ki  RisM.— The pulse  in  the  Iwo  radial 
arteries  inav  slmw  a  niurk<il  ditVcrencr  lioth  in  volume  and  in  time. 
Tlic  ililferenee  may  indicate  the  position  of  the  aneurism.    If  the  pulse 

■  •f  till'  rit;ht  radiid  !■<  >rnalK-r  than  tbe  left,  the  aneurism  may  l>e  in  or 
near  ilir  innominate  Hrtcr> :  if  tin-  ivpposite,  it  in  near  or  incliidcs  the 

■  iritice  of  till-  left  viilicliiviiiii.  In  the  same  way  the  ililTerenee  in  lime 
ma\  aUo  iiiil  in  dctcrrniiiinj;  the  location.  Osier  refers  to  ohMteration 
cif  the  piiUe  ill  the  iilMluiiiinal  imrta  and  its  branches,  in  one  case 
he  iiiiiM  iii>t  feci  ihrolihinc  in  the  «nrta  and  the  femorals,  although 
llif  circulation  wii--  iniiriipiiircil.  The  uneiirism  was  in  the  descending 
pnrlinii  iif  ilii-  ;i(>rla,  ami  it-^  pulsalinn  was  seen  in  tlie  left  seapular 
rcj;iihii.  Tlic  sac  was  suliiciciitly  larj;e  lo  aet  as  a  reservoir,  which  filled 
diiriiiv'  till'  v'l-ritriciiiar  sy.stnic  and  emptied  in  a  eoiitinuou>  instead  of 
ail  iiilcrniittciil  >(rcjini,  the  I'lTcct  nf  the  ventricular  systole  behig  lost, 

TriK'hi'iil  l ii'jiiiwj.  Trrichcal  tiin^riii;:  iidiv  lie  iibtaineil  in  one  of 
liMi  wii>>,  U\  the  old  tiiclliiHl  (he  ]»iitieiit  shoiilil  be  sittinji  or  standing, 
while  the  ulisiTVer  sit>  nr  stands  tii  ime  ^idc,  mid  faces  liirii.  With  the 
liiind  furtlie-it  from  the  patient  steadyiinj  the  head,  the  observer  gently 
lull  lirtnly  j;ra>ps  llic  surface  nf  the  cricoid  curliliiKc,  with  ihe  thumb 
mid  liiiiicr  of  llic  oIIht  haiiil,  wlnle  the  head  is  islii;hlly  thrown  back. 
The  head  In  then  flexed,  so  that  the  neck  is  no  longer  stretched.  The 
piilit-nt  i>  then  told  to  hold  his  hrealli  completely,  and  any  up-and-tlown 
nicivemeiit  of  the  trachea  is  immediately  transmitted  to  the  ohsi-rvers 
liii>;ers.  One  must  not  mistaki'  the  traiivniitt<-il  piilMitiiui  in  llie  eiTvieal 
vc^^^cls  for  such  nioveiiieiit.  and  urcat  care  should  be  exercised  to  see] 
that  the  lircatliiii;:  i.-^  entirely  sti>p|)fil. 

In  the  ntluTincthiHl  llieoh-wTver  stands  lu'liinil  the  patient,  steadying j 
the  hitler's  head  against  liis  body,  ami  the  cricoid  is  firmly  heir!  between! 
the  tips  of  the  first  or  middle  fingers.    The  writer,  after  eonsiderabl 
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exporii'iiop,   prefers  this  second   metliod,  on  account  of  delicacy  of 
tuucli,  firnmcss  tif  grn,s|>,  iiml  cumfiirl  to  the  pfttient. 

Similar  tn  this,  whicli  is  kimwn  as  Oliver's  sign,  is  Canlarclli's  sign — 
iHlt-rul  riiovviTHTit  of  tin'  liir.Mix.  It  differs  fmni  Oliver's  niily  in  the 
direction  of  the  movement  of  the  larynx,  iinil  is  of  :,imilar  diagnostic 
value.  In  some  raws  luteral  or  anteroposterior  deviation  of  the  trachea 
in  the  nei-k  may  he  ohscrvcd.  and  in  other  cases  the  upward  and  dowii- 
ttiird  moveniciil  of  i!ie  larynx  and  trachea  during  deglutition  is  miich 
restricted.  Ihill  has  lately  referred  to  a  tracheal  diiistolic  shoek  which 
he  regards  as  important  in  the  diagnosis  of  aneurism. 

DiA'iNnsis. — The  ^jiccial  |K>in1»  of  diagnosis  nm:  the  etiological 
factors;  the  anteceih-nt  pathological  ciuiditions,  as  arterial  sclerosis; 
the  occurrence  of  piiiti  and  pressure  >yrnpton(s;  and  the  plnsical  >ign:s. 
These  have  heen  sufficiently  dwelt  upon,  and  it  is  not  iiceessarj*  to 
again  consider  them.  It  nnist  not  be  forgotten  that  aneurism  may 
he  present  without  diagnostic  physical  signs,  and.  on  the  other  hand, 
the  pressure  K\m|)ti>nis  may  also  he  lit  alicyance.  If  one  of  the  two 
is  present  in  a  mate  subject  past  forty,  with  a  previous  history  of 
syphilis,  gout,  alcoholism,  or  mu.'«-ular  strain,  the  prohahility  in  that 
an  aneurism  exists. 

Cases  are  often  seen  that  present  physical  signs  of  aneurism  which 
are  due  to  valvulitis  and  occasionally  to  pericarditis, 

'I'he  pressure  symptoms  aluay^  point  to  ^onie  ffirm  of  intrathoracic 
disease  as  the  cause  of  the  grouji  of  syinptiuns.  Thus  in  caTicerous 
disease  of  the  lymphatic  glands,  or  other  tumors  within  the  meiliastiimm, 
pressure  symptoms  exactly  sinjuliiliiig  jiiicnrivin  iriay  he  |iri'sent  and 
also  the  physical  signs  of  a  tumor.  In  tumor.  Imwever.  there  is  usually 
ahsenet^  of  certain  etiological  I'aiiors  of  iincuri>tn.  such  as  >traiii, 
syphili.s.  etc..  and  the  tumor,  if  primary,  is  very  connnon  in  young 
suhject.s.  The  tumor  rarely  proJMls  externally,  and  >till  more  rarelj 
pulsates.  If  pulsation  is  present,  it  is  not  of  the  expansile  character 
seen  in  aneurism,  nor  i.s  there  as  decitled  a  s\sti>lic  shock  when  rhe 
cur  is  held  against  the  chest.  By  the  Mirnc  nielliod  we  observe  the 
shoik  of  the  heart-snunils.  which  are  notably  lessened  or  absent  in 
tumors  from  causes  other  than  aneurism.  In  iiec|i-sciited  tumors 
with  pressure  symptoms  the  condition  of  the  arteries,  apart  from 
aneurism,  is  of  diiignosric  imporlaiiec.  .\ecent nation  of  the  aortic 
second  sound,  with  hypertrophy  of  tlie  heart,  points  to  aneurism. 
The  presence  of  tracheal  tugging  is  also  u  valnalile  iliagnostic  point 
in  its  favor.  In  tiunor.  and  especially  in  cancer,  there  are  emaciation 
and  the  rlevelopment  of  a  eaclie\in.  wiiiili.  as  is  well  knoun,  is  most 
pronounceil  in  cHiieer  of  the  esophagus.  Most  intrathoracic  tumors 
are  fatal  within  a  year  of  the  onset  of  .-.ynipionis,  while  aneurism  may 
last  a  long  time.  I'anecr  of  the  csopliagus,  from  its  fretpient  point 
of  election  near  thi'  left  bronchus,  often  simulates  the  pressure  symptom.s 
of  aneurism. 

.Vneiirisni   must  be  distinguished  from  the  pulsation  of  the  aorta 
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DISEASES  OF  TIIK  MniTII.  THE  1X)NGI"E.  THE 
PHARYNX.  AND  ESOI'IIAGU.S 

THE  MOUTH 

The  pri'disposiiig  caiwes  of  iltMcaHe  of  the  mniith  are  infancy ,  (Icntitioii, 
decayed  teetli.  poor  nutrition,  imsiiniliiry  conditions,  wasting  diseiiwes, 
and  trauma.  Tlie  exciting  canses  Arc  niicniiirganisms.  Chrunio 
s»p|Hirative  processes  nf  tlie  moutli.  as  pyurrlieii  itlvcolaris,  ^'iiifiivitis, 
carious  teeth,  etr,,  are  trctiuently  the  cause  not  only  of  poor  licalth 
and  anemin  from  absorption  of  toxins,  but  may  rcMilt  in  specific  disease, 
as  acute  ea>tritis  or  enteritis,  from  the  constant  swallowing  of  the  pus. 

Stomatitis.  -Catarrhal  Stomatitis. — This  develops  most  frit|nerit!y 
in  children,  during  dentition  or  from  gnstro-ititestinal  disluriMinee. 

Syiiiiiluiinf. — Tlic  inucou>  nienilirnne  of  the  OKJuth  is  swollen,  red.  and 
hard,  ITie  Infliimination  may  spread  to  the  Rums,  causing  tenderness; 
to  the  t'liigue,  wlilili  becomes  re<l,  swollen,  and  coaleil ;  or  to  the  salivary 
glands,  causing  saliviition. 

Aphthous  Stomatitis.— This  presents  similar  symptoms  jilus  the 
appearance  of  sinull  yellowish-white  s|)ols  dottcil  over  the  unieous. 
membrane  o(  the  mouth,  The^e  little  vt-sicles  break  down  into  shallow, 
sensitive,  superficial,  grayish  nlcers,  willi  raised  reil  margins.  TIiitc  is 
associated  fever,  unwillingness  of  the  child  to  take  fofHl,  and  a  fetid 
breath. 

In  fuQl-aiid-iiinulIt  disease,  aphthous  ulceration  is  seen,  but  the  local 
find  general  symptoms  are  ilecidedly  more  pronouneeil  than  in  the 
siin|ile  form. 

UlCQiative  Stomatitis.-  This  oeeiirs  in  ill-nourished  subjects,  and  is 
often  iiitercurrcTit  with  waiting  disease.  It  rna\  be  stt-ri  in  epidemic 
forms  in  camps  and  penal  institutions.  The  inilamrnation  is  chiefly 
confincfl  to  ilie  gums,  whlih  are  swollen,  red,  and  covered  with  yel- 
lowish, linear  ulcers.  The  ulcers  are  usually  at  the  gingival  bonier. 
The  How  of  saliva  is  nnich  inerea.M'd,  and  it  is  ai'id  in  reaelion.  The 
felor  of  the  mr.iitli  i>  great.    The  submaxillar.x'  glands  are  eidarged. 

Parasitic  Stomatitis.  Thrush. — An  inlhimmationcharaeterineil  by  the 
production  of  nii.veil  while  ]>atchcs  upon  ihe  iimcous  membranes,  look- 
ing like  small  curds  of  milk.  The  patches  vary  in  size,  and  are  discrete  at 
first,  later  they  coalesce.  Portions  of  (he  piitclie.s  can  beremiily  removi'd, 
and  if  there  is  a  question  as  to  diagnosis,  the  causative  organisms,  the 
O'idium  iilbkauv,  <an  he  readily  found  liy  micro-seopie  examinntion. 
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OMtpvooui  Stomaiitii.  Mama.— TSk  h  an  influmaator^'  pnvcH 
rltitrMi'l«'n»il  b.v  «  rnpulllv  ^irtnding  puigrmc  of  tbe  gtnns,  alvralv 
|tnM^-?i.'v>!i,  tiDil  rlirrk:<.  It  ixvurs  U5imII\'  wcondsry  to  tht  artilc  difCKira 
of  t'liitilliixNt,  imrtiruUrly  imtisk-s  and  scarlet  Irvvr.  A  anaO  bKhmted 
ilnrk  rf.i  sjmt  fir-i  in>i>oiirs.  which  rapidly  incrcasrs  m  stsr  mnd  aoon 
tiUvtHtt^.  |{m)HiI  itnixvis  of  tlic  stnToun<)ing  tissue  takes  placr,  so  that 
Ihr  i'li«>li  iiiMj  Ih'  ixrfiiratt'Hl  fliid  thf  jaw  invohcd.  The  charactrrfitie 
(hIiT  of  (TAiiiirfDr  Ntt<-iM|s  thf  pnKTM.  IVKttnlJon.  twvr,  and  ntlirr 
tMhsliliitioiiid  ^^  iii|>ii<iti>  nn-  riiarktxi. 

Marciulal  SuwattliB  or  Ptjalism.-  'Hib  i»  un  eiirly  manifrstatioo  of 
iiii'n-iihnl  poi'H tiling.  It  imninilariy  alTccts  the  Kums  awj  tbe  !>alivai>' 
(lliiiid^  'I'tu-  fiUHw  nri'  Mwolliti,  ml.  M>rt-,  and  hle«d  on  tbr  ^igfatnit 
ttuh'li.  Tin-  lrxi\i  iMittini'  liM'srnwl;  the  breath  iif  fetid  and  offeosiii'e; 
I  In-  tiiiiKiH-  IN  >wiilleitiiiul  iimted.  iiitd  llicre  is  pmfii^  salivation.  The 
riiihi--t  •-.'i  luptntus,  a  mi'lidlit'  tasir  in  the  month  hihI  pain  on  mastica- 
lim>.  i»n-  wMrniii)i  >i|;nids  nf  |x»iMHiiiig  hy  Kw  lai^  doses  of  memirj- 
IT  iiiiti'iiTi   iiikIik-  MiMvptiltiiity  to  the  dniR. 

OUift  Viiit«iie)i  a(  Stomatitis.  I>epnisy.  iflanders,  and  avtinnmycnsis 
itn-  i)-^><>i  iiih-il  uiih  -itoiiiaciti^,  am)  are  rer(>j;riize<l  by  the  pn-^srnce 
i>f  itir  <  li:ir:i>'[iTi-^li>-  urciinisin^  and  llie  a^>miated  symptoms  of  ibe 
di^fii'i'  rl-rwhiTc' 

Ukers  of  tho  Month.  .N'«/iViirv  ulrrr*  are  neoii  In  herpes;  in  stomatUu 
imilttiui  iillc.iiiif;  ilii  li)i'«  or  ihetk"  of  mirsing  women;  in  »j/philis 
•  ihiii-<>ii>  |iiiii  li,-,!  niiil  ill  n  fi'u  other  i-omlitions  in  which  the  mouth 
inMiltf-tiii'ui  is  of  auiior  import iiiuv. 

THE  TONOUE 

Acute  Qlossitis.  'I'lii-  n'Mih^  tho^i  fiii|uriitly  from  trfnima,  bums, 
iii-.i  I  l'ili'>.  i-r  lr"iii  M-lf-l'iUriH  during  a  epileptie  <i>nviiIsion.  It  is 
ii.-iiall.\  uiiiliidTid  ilniiiicliiKsiiiS).  The  tongue  is  swollen,  tender, 
liiavv.  :Mid  •'oiiTrd.  SmIIv III ioi),  iiijdiilil\  to  spenk.  dysphapa.  atid 
ii<-i'ii-'ioii]ill.\  ilv-piuii  jire  dtrcit  ri--iill>  of  ihe  inllaiiimatory  ppoee**. 
Till-  iniiiliiioii  iiTiiiiimIe-  ill  Mii>|)iiriiriiiii  in  alH-iit  one-third  of  the 
niM'--,     Wlicn   iliis  (u'ciirs,  cinii-titinioiml   ^ymp^oTIl-l  arc  pronouncwl. 

ChTonic  Glossitis.  .V  <-1iroiiii-  siiiH-rlieial  inllammatioii  elmnicterized 
!>>    |i;iiti.  riildi-niii;:,  and  li^Miritii;  of  the  loiiKue  i.-  occa-^ionally  seen. 

Leukoplakia.  'I'lii-;  i^  u  iluimir  cli^'iiM-  of  tin-  iinj('(Hi>*  membnine 
of  iln-  ii>ot,'iu-.  iliiiriKiiTi/iil  liv  >n»'oth  pearly  ])aldies  of  Uiiekeiicd 
epiiliTliiis,  ii|i)ii';iriiiv  on  ihe  vidi-,"  of  llie  orj;aii. 

Eczema  of  the  Tongue,— Tins  is  u  <otnlitiiin  i-luimrtcrizttl  liy  desqu 
nmlion  of  llic  lujirrliiial  rpilhcliiim  of  tlu-  toi));iir  in  roiiiideil  patehe. 
tlie  periphi-ry  sprcmlin;;  wliilr  ilic  ccntrid  porr  ions  Ileal.    Whi-n  exieiiM' 
lliv  loiijiiif  niii_\  In-  i()\crid  by  these  ]iHtches.  nwinbliiigti  geographie 
riuip  ip'oi;riL|ilii<al  Inncm-). 

Syphilitic  Lesions  of  the  Tongue.  — These  amy  be  found  in  any  o) 
tlie  tlircr  ^tiifies  of  ilii'  ili?ea»e.    Tlie  tongue  i»  one  of  tlie  most  frequcn 
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sites  of  a  chancre  in  extragenital  syphilis.  Mucus  patches  are  found 
on  the  tongue  as  well  as  the  cheek  or  lips  in  the  secondarj'  stflge.  The 
tertiary  lesions  are  those  of  gnniniiita. 

Tuberculosis. ^Tubijreulrisis  of  the  tongue  is  ii.«iially  maiiife-sted  by 
sijl>!iiiici'ns  tiilicrcuioiniita  which  eventually  ulcernte. 

Atrophy.— Alniphy  of  the  tongiir  is  a  rare  condition,  Hemiatmphy 
occurs  lis  a  result  of  disense  of  tlic  nerves  or  centres  supplying  the 
toiipif. 

Hypertrophy. — IlyixTtrophy  of  the  tongue,  non-Infldininntory,  or 
macroglossiu  is  generally  congcTiitiil,  an«l  is  seen  in  idiots,  cretins  or 
in  m>TCP(Iema, 

Angina  Ludovici.-  -Thisi;>ii  slrcptdcixiic  cellulitis  of  the  tissues  under 
the  toiigm-  and  forming  the  floor  of  the  nioutli.  It  is  chracterizei!  Iiy 
siiildcii  onset,  wotwleny  and  rajiidly  spreading  induration  of  the  snh- 
lingual  tissue,  which  nuiy  extend  from  the  ramus  of  the  jaws  to  the 
cheeks  find  eyes;  reddening,  filenin,  iitid  tenseness  of  the  skin  under 
the  JHw;  and  pronounced  constitutional  symptoms. 


THE  PHARYNX  AND  TONSILS 

The  jiliar\'n?c  and  tonsils  are  lint'<!  with  mncons  meinhraiie  which  is 
suhject  lo  the  Miinc  iliM'ases,  esijeclully  Infliiniinalion.  which  cause 
the  same  general  symptoms  as  affect  mnoous  nienihraiies  in  general. 
'I'he  large  inusele>  of  the  phiirynx  are  siilijcet  Id  iilVerlions  which  belong 
to  Tiuiseiilar  lissite  generally  ,  lienei-  rhi-iiMiiill.im  or  immhiMit  in  ])arlicnliir 
may  oeeur.  The  tonsils  from  their  anatomical  posilimi  are  >iilij'ccl  tn 
mild  trauma  and  to  the  l'oll^li1nt  iiclinn  of  ^eplie  niateriiil,  while  their 
cryptic  and  irregular  anatomieal  arrangement  afl^^nrds  splendid  lodging- 
plaeos  for  the  implantation  anil  gmwlli  of  hacteriii.  I'atliogeTiic 
bacteria  frequently  invaile  the  tonsil,  which  acts  as  ii  ]>ortal  of  entry  for 
toxins  "f  rnieniiirgjinisnis  in  Nueli  diM^ases  as  acute  articular  rlirumatism, 
chorea,  acute  endocarditis,  acute  nephritis,  glandular  tuhereulosis,  and 
diphtheria.  <'liroiii<-  ton-tillar  inferl ion-s  may  cause,  as  a  result  either 
of  repeated  entry  of  specific  orgaiiisni  of  a  mild  type,  or  as  a  result 
of  elaboration  and  absorption  of  t<jxins,  such  <-iindition>  as  arc  found 
in  the  ehrinde  arlliritidc--.  The  -yinptrnns  of  jiharyngi-al  and  tonsillar 
disease  urc  the  result  of  their  anatomical  relations.  Dijimlt  and  iKihifiit 
deglutition  is  the  most  charactcristii-  local  symptom.  Dtfpnm  occasion- 
ally is  present  if  there  is  sufficient  change  to  cause  obstruction  to  the 
entrance  of  air  into  the  lungs,  ('•iiiyh  also  may  be  im  occii>ioiia!  snl>- 
jectivc  symplnni  of  pharyngeal  discii-^cs.  The  general  symptoms  are 
those  of  the  eansaiivc  disease  or  pathohtgieal  process. 

Acute  Follicular  Tonsillitis.— For  oonvcnicnce  the  catarrhal,  erytlio- 

roatous   and  hcriH'tic  furms  of  tonsillitis  are  grouped  imdiT  this  one 

head.    The  eomninn  exciting  cause  of  aeulc  tonsillitis  is  a  streptcHoecic 

infection   of   tlic  tonsil.     Predisposing  factors  are  previous  attacks, 

■12  
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exposure  to  oot<l,  fftti^e,  inhalation  of  noxious  emanations,  and  seajton 
(Spring).  At  times  thi-  condition  n]>pfars  tu  \w  mildly  conlaeiou^,  uihI 
ntinif roim  tpiilfniics  of  toii»illili.s  havr  been  reported,  often  following  the 
drinking  of  infected  milk. 

Symptoms. — The  onset  is  sudden,  associated  with  chills  or  chilly 
scnsiitions,  u  rapid  rise  In  pulse-riite  »rid  tcni|)erature  (103'  to  105"  F.), 
twickachc,  malaisp,  and  prostration.  There  is  also  difficulty  in  def:luti- 
tioti,  hoiirscnc-is  of  the  voice,  felor  tif  ihe  hreath,  and  ".wire  throttl." 
I'siially  l>oth  loiisils  are  enlarged  Hiid  dottetl  with  sinall  bluish-white 
spots,  which  tend  to  coalesce.  The  tongue  is  heavily  coated  and  the 
ccn'ical  glaiiiU  arc  enlargi-d.  There  is  n  leukocytosis.  Th«  uriue  la 
londcil  with  nrates  and  shows  a  trace  of  albumin;  rarely  an  acute  neph- 
ritis may  develop,  wiili  jininixjiui-il  iilliurniniiriii  hikI  ca?ls.  The  nctite 
symptoms  sulisidf  in  twenty-four  to  forty-eight  hours,  and  the  fever 
dcpiirts  in  four  or  tive  duys  as  ii  rule. 

Diagnosis. — .Acute  follicular  tonsillitis  may  simulate  diphllioria  if  a 
distinct  psendomemiiniiii'  is  rormeil  mi  ilic  tonsil,  lint  this  membrane  Is 
liicaliKi'ii  while  llic  (iiphtlicritic  mcmlirnne  -ipreads  to  the  pillursur  may 
be  seen  on  ihe  nviilii;  furllicrinore.  it  can  lie  readily  picked  off  while 
a  diphtheritic  membrane  is  udhereiil  and  removal  of  u  portion  of  it 
causes  bleivliiig  and  i-rosion  of  the  mucous  membrane.  In  doubtful 
cases  a  cnllnrc  -liouM  idways  lie  ntade. 

Suppurative  Tonsillitis.  Quinsy.  -This  is  most  common  in  Adol- 
escence, and  results  Imm  the  same  causes  as  the  follicular  forin,  hut 
end^  in  abscess  Innualion. 

Symptoms. — The  constitutional  disturbance  is  greiit,  and  there  is 
hicii  lexer,  rapid  ri-^e  of  the  puKi'.  and  ^rcal  prosiratlon.  as.sociated  ul 
tiuM>  with  sHf:lit  ili'liri\nii.  The  --orenc?-.  of  the  throat  soon  becomes 
intense,  and  in  Iwcntx-t'onr  hour>,  de^rlulition  becomes  impossible.  Al 
tile  end  of  forty -eighl  Iioutn  ihc|)aliciil  is  barely  ahle  to  open  the  mouth; 
salivation  is  prouoiuu-cd :  and  the  vuiee  is  nasal  or  suppressed.  If  the 
tnouth  can  be  ojiened  --iinieienlly,  one  or  both  tonsils  are  found  to  be 
enlarged,  hard  and  ten-e,  and  often  extending  out  to  the  midline;  the 
periiniisillar  tissue  is  reil  aii<]  ederiiiiion-;  and  the  cerneal  glands  are 
swollen.  In  three  to  -ix  days  siipimration  ensues  and  the  tissue  above 
and  in  front  rather  llian  the  gland  iiM-lf  will  he  found  to  fluctuate. 
I'niess  then-  i>  o|icnHi\c  inlervi^nliim  the  abscess  will  nipturc  spon- 
taneously into  the  nionili.idl'ording  in-<iani  relief.  Uarely  rupture  into 
the  pharyn.N  wrili  the  entrance  of  pus  inti>  the  larynx  may  cause  death 
from   '•ntlncation.  or  the  abscess  nuiy  o]ien   into  the  carotid  artery. 

Diagnosis. — -The  I'haraer eristic  pain  and  diflicnlly  in  swallowing  shi 
dis(iiii;ni--)i   tiie  I'lindltion  from  telaini^. 

Hypertrophied  Tonsils  and  Adenoid  Vegetations  of  the  Nasophai] 
— These  two  coniiitlons,  due  to  hyi>ertr<iphy  of  the  lymphoid  tiat. 
nf  the  throat,  are  usually  assoeiatt-d,  oecurring  to  a  greater  oi 
degree  in  praclleally  all  I'hlldren  between  the  ages  of  four  and  foun 
and  may  result  from  chronic  iidlaiumation  of  the  nasopharynx,  I 
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Fia.  If 


the  acute  exuntheiimtji,  as  a  result  nf  gcneml  Kmplialic  enlargement 

(lymphati^in)  or  as  an  apparently  inexplicable;  (.-omfition. 

Srinptoiiis. — Moiitli-breulliiiig  is  tin*  i-iiriiinal  syitiptom.  In  the 
severer  eases  there  is  some  discharge  from  the  nose  and  the  hearing 
is  frec[iKTitly  impaired.  The  child  is  restless  lit  nij;lit  anil  it  snores  and 
breathes  irregularly :  eiienresiH  is  a  frequent  associate  symptom.  Attacks 
of  indigestinn  are  common.  Headache, 
listlessness  and  indisposition  for  mental 
exertion  are  marked.  The  patients  are 
backward  in  their  studies  and  unable  to 
concentrate  upiin  any  subject  (apro- 
sexia);  I'horeiform  spa.^m  of  the  faei' 
ofteti  occurs  in  connectifin  with  the 
c<)riditiiin.  The  voice  is  thick  and 
mnfllcd  and  cough  is  often  present. 
The  expression  of  the  face  is  charatter- 
isticiilly  dull  and  sln]iid.  The  iiioutli 
is  open  in  breathing,  the  lips  are  thick- 
eiiitl  Jind  tiry,  and  the  nostrils  Hatteiieil 
laterally.  There  is  general  lack  of  physi- 
cal {levelopnient.  The  eliest  presents 
cerlain  deformities  of  which  the  so- 
ealleil  "chicken-breast"  is  most  fre- 
quent, alilioii^rh  the  ehe.st  may  be 
rounded  and  barrel-shaped  as  u  rcsnil 
of  emphysema,  or  there  may  be  h 
"  futniel-lircast," 

Diagnosis.  The  diiigriosis  is  baseii 
Upon  the  characteristic  moiith-breath- 
ing  and  faeies  of  the  patient.  Tin/ 
enlarged  fancial  timsils  are  seen,  while 
in  sninll  I'liildreii  the  smidl  irregular 
adenoid  hoilics  in  the  na.>opliar,\  nx  ure 
easily  ji;dpii(eil. 

Acute  Pharyngitis.— .\cnte  pharyn- 
gilis  or  -wre  tltri'nt  follows  eold  or  ex- 
posure. The  aenle  infiannniition  may 
be  asswiated  with  rheumatism  or  gont. 
The  local  symptoms  are  d\sj)hagia, 
dryness  of  the  throat,  constant  desire- 
to   hawk   and    cough,  lioarsene.ss.  and 

stilfness  of  the  neck.  The  general  symptoms  are  not  markeil.  The 
attack  is  ushered  in  by  chilliness  and  slight  fever.  On  examination  the 
mucous  niemhrane  is  twngcsti'd,  drj'.  glistening,  swollen,  and  covered  in 
spots  with  stieky  seiTetions. 

Phlegmonous  Inflammation  of  the  Pharynx.— This  is  a  rare  occur- 
rence.    There  is  severe  dyspnea,  extreme  dysphagia,  and  pronounced 


.\  [ipcIIOidFu  ill  udvtiaid  diaciiar. 
(DnwHiii'WilJialii*  ) 
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ronstitutional  reaction.  The  inflammation  in^'ades  the  larynx  und 
trtidiwi  luid  i-nrroiniilinj;  .stnicturt-^.  Death  occurs  in  n  short  time 
from  fxJmustion. 

Chronic  Pharj^ngitis.  The  condition  follows  acute  attncks  imd  \s  a 
frcqiifiit  acciHiipiiniiiicnt  of  tuisiil  ctiturriih.  It  is  common  in  sraoki-rs, 
alcoholic  snhjccts,  and  those  arcustoniwl  to  IoikI  speakinjt,  as  clvrgj'- 
men  nni!  iiiictiopiccrs.  It  frctinciifly  attuKls  indigestion.  Kxamlnalion 
showii  a  hyperemia  of  the  mucous  menihranc  which  may  In-  .-ttiKldctl 
ttilli  iriii!ct-:M-(-ii   [iniji-cliiius  ienliirncil  r"llieIcs),or  isdry  and  gli^tcniiiK. 

RetropharjTDgeal  Abscess.  Ahseess  in  the  connective  tissue  ul  the 
IKistcrior  phiiryngeal  nails  occurs  most  frc(jucnlly  in  liciilthy  infant.4. 
More  rarely  it  m-curs  as  a  Mtinel  i>f  the  infectious  fevers  or  results  rrY>m 
caries  of  the  cervical  \  erii-ljrn'.  The  symptoms  are  high  fever,  alteration 
ill  the  voice,  dysp!i;nri:i.  inipeilcd  hrciithins.  stiffness  of  the  neck  and 
enlarged  glands.  A  pruji'ciimi  into  the  pharynx  can  licseenordisttnctlj' 
felt.    In  the  latter  ease  fhictimtion  ituiy  he  dentoiistruted. 


THE  SALIVARY  OLANDS 

Ftyalism.     iriin-  ]»a(;e  (ioli.) 

Xerostomia. -A  rare  eimditiou,  rlmracterized  l>y  the  diminution  or 
rrssitiiuii  of  .silivary  secretion  is  oeeasionally  foinui.  usually,  in  neurotic 
women.  The  iiuk-ous  incmlimrie  of  llic  irionth  ami  tongue  U  red, 
eniekeil,  ilry  and  filisteninR.  Hcfjlulition,  mastication,  and  speech  are 
iiitiTlVri'd  with. 

Specific  Parotitis, -- (.'^ee  Mumps,  \m^v  4<10.) 

Symptomatic  Parotitis.— This  iiilhinmiution  of  the  parotid  gland 
arises  in  the  lourM-  of  acute  infect ii)ns  iliseii>es,  particularly  typhoid 
fi-\er.  or  »y,\}  lie  the  result  of  injury,  operation,  or  iiisen.se  of  the 
ahdonieii  or  the  pelvis,  evjH'ciiilly  of  the  j;i.-nito-nriuiiry  orgaus.  "Vhe 
syni])ti>nis  are  acute  swillin;;.  redness,  and  heat  over  the  gland,  asso- 
ciated with  ]>aiiifnl  and  dillieuli  dcglniition.  .Su])puration  ensues  in 
a  certain  pn-portion  of  cases. 

Chronic  Parotitis. — The  cnnditiou  uMially  su<eei'ds  chronic  iiiflam* 
niatioji  dl'  the  ihroiii.  Moth  [larniid  >;liind>  and  the  submaxillary 
elands  a.^  wi'll  are  U^liidly  enlarged. 

Mikulicz's  Disease.— The  eimditif  in  isijiarailcnzed  iiy  chronic,  pain- 
less inllaniinaiory  enlargcmtut  of  the  laerynuil  anil  salivary  glands. 

Salivary   Calculi.— These   stones   arc   usually    found   in   thi 
rarel\    in  the  jrlanil.     The  characteristic  syinptotu  i>  iiitermlttf 
in   the  lloor  of  the  nuuith.     A  small  smnid  inlrodinnl  into  W 
duct,  the  usual  site,  will  verify  the  fliagnosis  if  (lie  hanl,  smooU. 
Ill'  the  stone  i>  I'elt. 

Tumors  of  the  Salivary  Glands.     (;aseon>  tumors  of  th** 
giiuid  and  .Sieao^  duet  are  >hie  tu  the  entranee  of  air  into 
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Tliey  may  attain  the  size  of  a  walnut.     The  condition  iisuully  occurs 
in  [;l;i-:"hl<nvrTs  ami  plnycrs  uf  wiiiti  iii.striimpnts. 

Mixed  Tumors.— ^These  in  thrcf-fourths  of  the  cases  atTect  the 
piirotiil.  The>'  arc  sltiw-growing.  movable,  .smooth  tumors,  which  often 
rtacli  huge  proportions. 


THE  ESOPHAGUS 

Acute  Esopbagitis.  —  Acute  inflammation  of  the  esophagus  occurs 
(1)  a.^  a  result  i>f  inecIiuiiii-Hl  irritiitiini  by  foreign  IicMlies  or  vt^ry  hot 
liquids  or  uf  dieuiiral  irritation  by  stronj;  corrosives:  (2)  sec(nidiiril.\' 
from  extensiini  of  cntarrhal  pmccsses  of  tlie  pharynx  and  .Htomai-li  or 
as  a  result  of  cnnccr  of  the  esophagus:  i'-i)  occasionally  in  the  course  of 
diphllicria.  typhoid  fever,  pneumonia,  measles*,  and  pyemia. 

Symptoms.  The  main  symptom  is  pain,  which  is  snhslenial.  continu- 
on.sly  dull  and  arhinj;  until  swallowinj:  is  attempted,  when  it  becomes 
intense.  There  is  often  tenderness  along  the  course  of  the  tulw  with 
extreme  thirst  and  regurgitation  of  frothy,  glairy,  often  bliKKly  mucus. 
The  ilidnjiimi.*  is  usually  liasod  on  the  lilstory  and  the  occiirrenee  of 
severe  dysphagia.  The  use  of  sounds  is  contra-indicated.  When 
the  lesion  is  due  to  a  foreign  luidy.  there  is  spasm  of  the  gullet  with 
regurgitation  of  food.  The  swalliwiiig  of  corrosives  causes  easily 
recogniw-fj  eselinrs  of  the  mouth  and  is  often  marked  by  profound 
prostration.  It  is  likely  to  lead  to  stricture  as  a  result  of  cicatricial 
contraction. 

Chronic  Esophagitis.  —  I'nin  and  difficulty  in  swallowing  solids  and 
the  expectoration  of  large  amounts  of  viscid  miiens  are  die  characteristic 
indications  <if  a  chronic  inflainrnatioii  of  the  esophagus. 

Ulcers  of  the  Esophagms.— tllcers  of  the  esophagus  may  be  the 
result  of  acute  infiiininiaiiims.  cancer,  syphilid,  or  Ivpboiil  fever.  Ih-ni- 
bittil.  /ircMp/rc.  and  pciAic  iilrtrx  near  the  cardia  are  occasionally  fouiul. 
']'he  (iymptoms  are  localized  pain  and  pain  on  swallowing,  a.ssocialed 
at  times  with  vomiting  of  blocHi.  The  diagnosis  can  be  verified  by  the 
U'ic   of   the   e-io[iliii;,'oseope. 

Stricture  of  the  Esopbaglts. — Stricture  is  tluc  to  contraction  of  a 
healed  ulcer,  congenital  stenosis,  external  pressure,  and  cancer  of  the 
wall.  The s\niptonis are  progressive diliiculty  in  swallowing,  regurgita- 
tion of  alkaline  masticated  hmd,  and  very  gradual  loss  of  weight  and 
strength,  The  iliagnosis  is  a.ssurcfl  and  Ihe  stricture  definitely  locidi/.ed 
if  the  sliimach-tnbc  or  an  esophageal  bougie,  a  long  piece  of  flexible  whale- 
bone with  an  arorn-^biiped  lieail,  cun  be  (lasseil  ottW  a  certiiin  distance. 

Cancer  o(  the  Esophagus. — The  growth  usually  involves  the  lower 
third  of  the  gullet.  It  re.snil.*  in  stenosis,  with  dilatation  and  hyjM-rtrophy 
of  the  tube  :diii\'e  the  narrowing, 

Ssrmptoms. — Progressive  dysphagia  often  becoming  extreme,  rapid 
emaciation,  slight  fever,  eidargement    of  tiie  ocrvicul  glands,  cough, 
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and  the  irKiii^itattoo  of  food  at  nnce  tf  llif  cancrr  b  in  the  upptY  portioa 
of  thvfsrk|>IisKii»;iii  fifUrn  to  twimty  minutes,  if  it  i>  in  the  lower  portioo. 
IVrfonitiuri  may  <Kvur  into  tW  uir  pA.'««agv9.  rvsuliinjr  in  immediste 
cough  ami  il\>[>ii«(  with  the  later  tlcvdupaicm  of  thf  s\-tnpiMii5  at 
pulmonary  KHiiKrviie,  ah.>tres.s  or  aapirutiuu  pueuioonia;  or  into  tlx 
aorta.  inei)ia>tiimin,  or  [icricunliuiD. 

Diacnoiia.  Itapiil  ami  proj^tpssive  loss  of  wrtpht  with  im-irmaiiqc 
dy>i.iid;:iii  ill  n  jK-rsim  ovrr  fifty  is  incst  su^erstive  of  cancer  of  tbe 
csoplui^s.  [f  blcnliiif;  tx-curt  after  the  passagie  of  a  sound  or  if  frag- 
ments of  (^iiecr  t  i^^U(■  lire  hrtnight  up  by  the  stomarh-tuhe  the  tentative 
(lia^riosi<i  is  eoiitirmrtl.  E»«phafiosropic  rjiamiiuilion  yieW*  a  positiw 
disK"**^'^'  -^  l>eiii^ii  MenoMs  is  dilTerrntiittn)  fn>m  a  maUfrrmnt  ^i^ieoocvs 
by  the  htstiiry.  if  (here  is  a  stricture,  or  hy  the  phy-<icaJ  fiiidings,  if 
there  i^  -tcim^is  frMiii  |jri-v-iir<-  i>iit>i<le  the  lube. 

Dilatation  ajid  DiT«rticuU  of  th«  Eso^ufiis.-. Symmetrical  dilata* 
lloii  rif  till'  «■-■'] ihii);ii-«  iHiur^  alK)ve.i  >trirturc  of  the  tube.  Iiiiopathic 
tlilatatimi  is  ii  nirc  t->>u(lttioi).  I'he  chief  symptom  is  the  h.Hhitiuil 
resuriiiditioii  uf  atkiiline  uittii^'^teil  fiMni.  .A  ^eu^tion  of  ([i^tentioo 
aU)U|:  ihe  courvo  of  the  cM>phafni!'.  with  heat  and  burning,  may  at  time? 
be  noti(i.il  by  the  patient. 

Asyui  met  rial  1  ililiitiitiuns  or  divertieuU  of  the  esophagus  resulu 
eittnTlnuii  fniiiiiTii  /("'.MJirc  within  ihi- tnlie  bylargf,  p«;">rf.v  ma-tticatcd 
ImiIi  I'f  fiiinl  ur  from  the  iniction  of  iiiHauimutor^'  adhesions  fmm  bnmchial 
lynipli  sliimls  ujhxi  the  i-\tern.il  anterior  ^nrfuee of  ihegulkt.  Traction 
divert iiulii  are  ■mall,  -ytnptomless  as  a  rule,  anti  may  be  situated 
nnyiiliere  aloiiv'  tlie  lour?*-  iif  the  tulte.  Pressure  diverticula  are 
n>n»IIy  situatiil  hlijli  up  in  the  |K>-teriivr  wall  at  the  junction  of  the 
plinr*  ii\  and  cM'phapis.  They  may  attain  »  siJte  ;«•  enontious  thai  a 
(Kilpuhle  lutiior  can  be  felt  in  the  neek.  As  a  n-sult  of  the  saccular 
form  •)f  the  ili\  eriii-ula.  [lorticms  of  fiMn!  are  reiaiiwti  for  a  time  siifGtnent 
i(.  Iienmie  deii>m(X'seil.  'lliis  causes  a  foul  breath,  and  at  limes  results 
in  uhennion  of  the  tulw.  The  iharaet eristic  complaint  Is  re^ir^iiatiun 
of  fooil  iluring  ihc  act  of  eating.  The  regurgitatoi  food  may  contain 
otTeiisive  remnuiits  of  the  foixl  taken  at  a  previous  meal  which  had 
remninitl  in  the  (touch.  Bougies  and  sounds,  unless  tltey  are  bent.  »ill 
reiultly  pa-v-i  small  sa<-(*ulatitiii--v.  Liti^  saeeulaiions,  particularly  if 
filled,  usually  <-sitch  the  niund  and  prevent  its  fuither  progret^is. 
The  -r-rny,  after  a  bi-^muth  meal,  nill  i>sually  diagnosticate  the 
eonditinn. 

Rupture  of  the  Estq)Iufiu.  —This  occurs  In  rare  instanre:s  as  a  rr^ult 
of  (liM'^--!'  of  till'  null-  or  fnmi  violent  vomiling.     It  C»U«-»  extrwB 
[ijiin,  lT<'iii'>rrliiii;>-  froiri  (h.-  mouth  i>r  bowel,  shock  ant!  death. 

Neorosea  of  the  Esophafos.  -Thew  occur  most  fret)ueiitly  in  bystev 
h.vprii'lioitdrhi'<i-'.  bimI  ttnirotic  coriditionM  or  in  the  course  of  hvdi. 
plmbiit.  »|>ili-|i-i\,  or  'liorea. 

3*tamj  Henronei.     'I'h'-ac  are  mnuifestcd  mo«i  ffrqueotlj-  by   i 
wttiuition  iif  n  lump  in  llie  <  -.1.'  -rictu). 
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Motor  Neuroses. — Tliese  iire  tharui-t prized  l).\'  spaHin  of  the  esophHKUs 
{rsoijiiiiiimtin/i}.  Tlie  s^inptnms  ari;  .tmldeii  inability  to  swallow  .solid 
TimkI?,  persisting  for  a  variidili-  time  and  regurijitation  of  fowl  during 
the  attjirk.  Kiim<.iation  anil  the  other  grave  eft'ecta  of  orgiuiic  disease 
II  n-  abripnt. 

The  diagnosis  is  readily  confirmed  h>-  the  passage  of  a  bougie  which 
inuy  meet  an  apiiiireiit  obstruction,  but  graduuiiy  slips  through  It  in 
a  miiuito  or  two. 

Paralysis.  -This  result-s  from  iliphtheria  or  fnim  central  diuease, 
es|X'cially  bulbar  palsy.    Difficulty  of  dt-glutition  is  the  main  symptom. 
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dlse.\ses  ok  the  peritonei'si  axp  uetnopkiu- 
'ix)nf:al  glands,  the  stomach,  ^vnd 
intestines 

diseases  of  the  perttonsum 

Ascites.  All  a<riiiiiiiliiiuH)  of  fluid  in  tlic  iKrituDvai  cnvity  ina>-  be 
ilvic  tn  loiiil  or  p-iii-ral  niti*fs. 

Thf  liK^il  f,i«i>e3  arc  climnic  ptTJionitK  |M)rtnI  iili-'lruction.  partk-u- 
l«rl>  fnirii  lirrhnsis  i>(  llie  livtT,  and  abdotuiniU  tuuwrs,  iiotablj'  solid 
ovarkii  tumors. 

Till'  jri-iKTiil  cuiws  an-  th<>»<*  thm  give  rise  to  dmpsj-.  It  is  well  to 
nriifiiihiT  that  astitt-s  may  tx-ciir  in  heart  <li.«ea.se  witlHiut  the  prcljaii- 
iiiir>  I'nkluiiiiiii  fi  f<li-iriii  "f  tin-  lowi-r  f\trrmitics. 

Inspection.  If  llu-  i-ilusion  is  lar!:i>  the  •^k'u^  h  tense;  lin«a  ulUicantcs 
art'  prvseiit :  ihcrt-  is  pouting  of  the  uiuhilicu».  dilatatiuii  of  the  superficial 
veins  iiiii!  fulucsn  of  Hu-  (ii'iH-iidviil  part.s.  If  the  elTusinn  is  ver>'  great 
the  aliiioiiion  is  nmmiti!  iiiul  Inirrcl-shajjcd. 

Palpation.  Fhiciiiiition  i>  pri'sdU.  demonstrated  by  plnring  one  haiHl 
on  liii'  tl;iiik-  iiiid  lifihlly  tn|i]iitig  tht-  opjxisiti-  side.  Tlii"  vtbratiun  of 
the  iil><]i>iiiiniil  uall  is  avoidrti  liy  having  an  assiittaiit  place  his  hand 
vefli'iilly  in  the  midline.  'I'lii-  p>>-iiliitti  of  .solid  organs  is  dctcniiiiird 
by  dippi'i'j  (iuwti  ^Tjnly  with  ilie  tips  nS  the  finjters  over  the  surface  of 
tin-  "r;:;in  Min.clit  for. 

Percussion.  -Piiliiess  is  prisfnl  over  the  Huid  which  f^^ntates  to 
tlio  mo^-l  depi'iuk'nt  jmrta,  and  hence  changes  in  the  locntiou  of  the 
dnhies.t  oieiir  ji-  llie  position  of  the  piiticiil  is  chanj^-d. 

Aspiration,  -Tile  eluiriieler  nf  rlii-  fluid  is  a.srerlaiiied  by  a.'^pirution, 
n  most  important  proceilnri'  in  arriving  iil  a  diagnosis  of  the  cause  of 
rhc  ascitcv     (See  <hapter  XXiX,  |iii)if  -U.'j.I 

Differential  Diagnosis, —Ascites  iiiiist  be  distiiiKiiislictl  from  cj-sts  of 
llie  OV117'  and  piincreiis.  and  a  liydatid  cyst.  rrcRiiancy.  di.stendcd 
bladder  or  lar^je  li|)omata  are  not  likely  to  he  conliisnl  with  ascites 
with  its  movalilc  dulm-.-s. 

Peritonitis.- Inflammation  nf  (lie  pentoncum  may  l>e  acute  or 
chrimir    "cneral  or  loi-aii/cil.  primary  or  sctundary. 

Acute  General  Peritonitis. -'i'his  con.lition  usually  occurs  secondanty 
to  intlaminatioii  of  one  uf  the  peritoticnm-euvm-il  viscera,  as  a  result 
of  ruiitiire  of  an  organ  into  the  peritoneal  cavity,  e.  j.,  pcrlorating  gastric 
nicer,  or  after  operation.    It  ocoisionally  occurs  as  a  terminal  infection 
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.'•f 


Ascit«K. 


Blue   ■•liHiliiiii   uliuw*   IdwbI   i>f  dulii©»«   In   paouiiiimiii   iiouium 
Doit«<l  ]fni>v  (ncl(i.^nl«  crt>Hn^«  of  lavsl  oT  fluid  >ii  oiliar  pomjPA*. 
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m?, 


liiey  dist'iis*-. goiu,  orartfrio'*clcrosis.    So-tailed  idiopathic 
^av  arise  in  the  cour^  of  tiii  uttiick  of  rlioiiiiintisiii  oriirttr 


Bimoiiuul  paliiaiiuQ  ru  dt.-lcniiiiiv  ih<?  prvacum  of  lluclunlian. 

cx[>osure  to  t-old.  WlmteviT  the  cuusc  »\  peritonitis  it  is  always  the 
result  of  the  eiitraTicL-  cjf  ]>,\oi;ciii<-  l)acleriii  into  tht-  iifriioneal  ciivity, 
must  freciueiitly  the  li.  cod.  conimiiriis  or  stuiie  strain  of  >tre|)toeotTus. 
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Aadl«B-    t'piHf  linils  of  duliu:«  indicati'd  by  the  dutl«d  line.     t'labUicuB  prominrnl. 

(Orisi&al.) 


Symptoms. — The  onset  is  usually  rapid,  assotiafL-d  with  cliilU  und 
rigur.    I'liiii  ij*  iiii  carlj  sytiiptcim  hicalized  at  first  over  the  site  of  the 


or  Coomto's 
ftod  snere 

TAerailMB  «(  tta  ftdhaiaL— Tybtrnfesis  of  tht  pmtoania 
amy  br  acwie  a*  duonr,  «ad|f  tke  ktti^r  iarm.  1 1  nsr  drnlop  dorn^' 
tbr  ciMnv  of  arair  oiiliuT  tnbemlnM,  aad  prp  od  cfarMtenstie 
trnpuiats  *d  prntoaitr>.  tbr  adbMiy  tokotj^  bein^  recngtiinvd  only 
ax  aal)if>*>.  Ii  ma>  twrnr  ^vcvaduSy  to  nbacaloaB  ol  tbe  liinR  <ir 
intcKtinr,  and  man  nuviv  wcaadaiy  Id  uriiauduastof  iht  Kallc^tan 
tubes  pf»»»utr.  ^rmifttl  vr:«rlr»,  or  hiBfib  gbads.  It  ma>-  nm  a  v«>- 
amtr  ixnnr.  sinnilatuif:  t>phD«d  frwr,  or  m»v  be  pratncud  and  onlv 
lD>^pratrl>   «-ii-fr. 


TahvrrulfHtf  \muiiuti*.     StAiaonaal  luiiiHTaiun-.     (Orisinid.)  I 

'llic  (HiiiMiunicmal  symplimis  are  xhnse  of  tiiWmilosiii  elsewhtrc. 
HllhiiiiKli  u-'iiully  MKirf  <rv(Tf.  Ttifrci^Mn  irrriiiilartcnipcratun.-  curve 
wiii<-li  Tiiit>  )><-  <'i>iiliiiiii>ii^  or  reniiitiri^.  Eiiiix-iiitioii  is  ii.»iiaUy  rupid, 
iiiid  sfViTc  ■■wcatiiiK  i>  11  ilinnn-tfristtf  tif  llic  cliscuse.  Tlio  bowels  are 
<-iiiisli[)ti1i-il  ini<l  iIkti'  i^  frK)iu>i)l  voniiliiig.  'I'he  loriil  ]ihysical  sif^ns 
limy  lie  ilivjilcil  into  four  ollissi-s  us  thfv  i-\hibit  various  iJifTfrpnots. 

I.  EnUrEemtnt  of  the  Abdomen  with  ERiuion.— Ilin-  tlit>  signs  are 
||iii>i'  of  iiiinlrralf  iiM'itr-:.     .Vili'.'-ioii-  ;irc  ii-iuilly   few  in   tills  form. 

'2.  EnlHrRcmenC  with  Tumors.  -'I'lii-  tumor  or  musses  are  due  to 
ndlK-n-iil  ioil>  of  inti-'lim-^.  tlie  nilkil-up  omentum  or  niliirjuil  rucsen- 
tcric  jjIuihIn.  They  iirr  u>iiiill\  nlways  found  in  thi-  u[ii>it  atidomcn, 
lire  inoMilili',  anil  viin  with  the  jxi^itioii  ol'  llic  |);ttii.-Tit.  'I'hfy  are 
iloii};liy  ill  I'l't'liii};,  iin<l  [icr<'ii>->ioii  owr  tlii-in  ii.iu;illy  fcivi-.s  a  muffled 
pi'soiiuncp. 

:t.  Enl&Tcement  with  Tumor  and  Fluid.  -ilrr<'  tlie  signs  are  those  of 
the  I1ui<l  iiikI  (lie  lunior.->.  wliiili  urc  iisuiilly  not  n^  ^%di-<l<.-(irK-(l  us  in 
jtroiip  two. 
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Tuberculosis  of  the   Periloneum. 


oiiinl  axudnM  iiioi  froaly  niov*bl«'i  omaiiiiil  lumop.     Connoll- 
dnlion  al  M|]iCBA- 


DISEASES  OF  THE  I'EKITONEVM 


(m 


4.  ObliteratiTe.  Early  in  this  fonn  there  may  be  some  cnliirKeiiicnt, 
but  the  universal  adliiifiionf^  mhiii  riHrnct  tlit^  iiliiJiiminal  wall,  wliich 
has  a  peculiar  induration  ami  is  usually  somewhat  tender.  PercuHsion 
gives  a  nifulififd  tympany, 

Diagnosis. — Tul>frcuIosis  of  the  perltniieum  may  simulate  typhoid 
fever  if  tin-  tcrnpiTiitiire  is  ruiitiiniims.  They  may  often  only  be 
dilVerentiated  by  a  biood  culture  or  the  serum  reaction. 

The  tnb(Tculiins  masses  may  be  mistaken  for  cancer  in  old  ])cui>lc. 
If  the  fluid  is  saeculated  it  may  he  confused  with  ovariiiii  or  other 
intni-abdiiininal  cy.sts.  The  ascitic  form  of  peritoneal  tuberculosis 
may  l>f  confu^^ed  for  a  time  wltli  oirrhtisis  of  the  livrr.  Tnbcrcnlosis 
ijf  the  j)eritoueum,  if  sudden  in  onset,  may  be  only  differentiated  from 
acute  peritonitis  by  the  absence  of  any  history  of  a  cause  for  the  con- 
dition.    It  may  reacinbic  acute  appendicitis  in  the  hegimiing  of  the 
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TiilH>rru1ou»  licrilotiitiif.      Not''  till'  piiiiiriuliiiii,  llic  li'iiijili  of  tW  Hon.  the  onlurBcmcnl 
a(  Ills  wti>(,  Ute.  NIC  of  ihc  hiuid,  unil  Ihc  lA|>Rrin)(  finiiflr*. 


attack.  In  both  cases  the  blood-count  will  aid  in  the  rlitTcrentiation. 
The  dia^nosi^  euii  U-  rnateritillv  aided  by  noting  the  occurrence  of 
irregular  tempenilure  and  by  the  demonstration  of  tnhcrrnlosis  of 
other  ort;an.s.  In  wornp  cases  tiie  iliaK'iosis  cim  be  made  by  ])erfi)nniiip 
paracentesis  and  then  studying  the  character  of  the  Hniil  withdrawn. 
.\t  other  times  resource  must  be  liad  tn  o[H'niiitr  the  abdomen. 

Tumors  of  the  Peritoneum.  These  may  be  malii;nant  or  non- 
mali>;n!int.  The  iioti-Tiuilit;iiiitit  lunK>^-^  nia.v  lie  .-.olid  (tibronDi.  m\omR, 
<ir  hpoma)  or  cystic  (mesenteric,  hydaliil,  omental,  or  dennoiti).  They 
present  no  characteristic  symptoms  or  .signs.  The  malignant  tumors 
may  be  rarely  primary,  as  i-iiiliilhrlinmn,  or  iimcli  more  frequently, 
seciinilary  to  cancer  elsewhere,  f'anecr  or'cnrs  late  in  life.  I'ain  i.s  a 
frecptent  occnrreiiee.  .\scites  without  evident  muse  in  an  ()Id  person, 
and  a  localized  tumor  without  fever,  are  strongly  suKgcstivc  of  carcinoma 
of  the  peritoneum.    The  ascitic  Huid  is  usually  blood-stained.     Ititro- 
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a  large  number  of  patients  (75  per  cent.),  while  a  hyperacidity  often 
ncdirsui  tlip  early  !staj;es.  P'xamiriiitimiitF  tlii-fiistiiig  iiiurriiii(:sti>iliti('li 
cnnteiits  has  frequently  demon --tni led  tuln-rele  liaeilli  swallowed  during 
tlie  niglil  and  wliicli  litid   not  previously  lieeri  foinid  in  the  ^pntnm. 

Anemia  or  Chlorosis. — Gastne  analysis  in  these  eonditions  usually 
show  a  aubaeidity  or  iin  actual  ac-hylia  with  increased  gastric  motility. 

Diseases  of  the  Heart.  ^ — Chronie  digestive  symptoms  the  result  of 
venous  congestion  of  the  stomach  often  call  attention  to  uiiHuspected 
cardiac  disease. 

Diseases  of  the  Kidney. — Vnmiting  ia  often  an  early  symptom  of 
rlironic  nephritis  and  nreinia.  It  may  (icenr  before  i>tlier  subjective 
or  olijcclive  syniptoms  of  the  condition.  A  movable  kidney  ean.ses 
symjitorns  from  pressure  on  llie  pylorus  and  relle\l\  fr<iui  its  jnHucnee 
on  the  nervous  -;\'stem. 

Diseases  of  the  Liver,-  The  liver  is  in  such  clo.se  rehitionshiji  to  the 
stomach  that  di-iturbanoe  of  its  function  usually  causes  a  disturbance 
in  the  stomach  with  appropriate  riymptonis.  The  same  generalization 
applies  to  the  eall-bladder. 

Diseases  of  Metabolism. —  dmt. — It  is  well  to  remember  that  Ka.stric 
disturb:iiiccs  arc  more  likely  t'l  occur  in  j{""',V  individual--  than  in 
normal  ones.  Sensory  stomach  symptoms  associated  with  hyperacidity 
are  found  in  this  condition. 

Ditihrti'H. — Gastric  symjtloms  in  this  condition  are  the  exception 
rather  lliun  tlie  rule,  though  occasioiuiliy  a  patient  will  consult  a 
physician  for  symptoms  such  as  excessive  thirst,  anorexia,  or  con- 
sli|iation,  without  knowledge  of  the  iniderlying  cause.  .\  li\poaeidity 
i>  n-Uiilly  present. 

Diseases  of  the  Intestines.  As  with  the  liver,  the  clo.se  relationship 
of  the  intestines  to  the  stomach  freiiuently  makes  the  diagnosis  of 
the  primary  rliseasc  extremely  ilifficnlt. 

Diseases  of  the  Pancreas.-  In  aeutt-  hcmorrhagir  pancreutilis  the 
location  and  duration  of  the  pain  may  be  sueh  as  to  suggest  a  perforating 
pc]itic  ulcer. 

Diseases  of  the  Nervous  System. — Locomotor  ataxia  may  have  as  a 
firsl  .-iv  niptoni  ga>tric  crises.  A  mild  ga"tralgiii  and  iinligeslion  may 
also  mark  the  onset  of  the  conilition.  Wmiiting  may  be  tiie  initial 
sym|iioni  of  cen-bral  tnnmr. 

Menstruation.-  .'secretory  and  molor  changes  are  usually  jiresenl 
during  the  menses.  In  pregnancy  an  nruicidity  is  often  found  la.sting 
for  several  week^  before  and  after  piirturition.  .At  the  elirmicleric 
various  functional  disturbances  arise. 

General  Examination. —It  has  thus  Im-n  shown  that  (lie  stomach 
may  be  iIlc  primari  cause  of  a  secondary  disease;  or  it  nia\'  itself  be 
secimdarily  involved  with  resulting  urganie  or  functional  changes; 
or  finally  reflex  sym|itoins,  due  to  it-  close  relation  to  the  synipathetie 
system,  may  ari.se,  as  In  a  cerebellar  tumor.  Therefore,  subjective 
symptoms  of  rlisease  of  the  stomach   should  be  carefully  analyzed. 
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TIhtoiirJi  physical  and  ln(Birntur>-  cxnminalions  shmtld  f>^^al 
Iwfon-  (inning  (o  ttiiy  itiiiclii^iun.s  as  to  th<-  priiiwry  pHthological  rlmng 
oiisiiig  m^trir  svTDptonis. 

'Hie  aimK^is  of  ihr  (tiistrtc  contents  is  of  primari-  and  pAiiicul 
imiHirtand'.  I>ut  only  slightly  less  ImporTurit  h  the  wuiplctp  bluud  couk 
Uif  tirinc  iititi1y.>i-!,  cxHitiiimtioii  of  the  feces,  and  iii  soau!  cases  tl 
x-niy  cKuininiition. 

Organic  Diseases  of  the  Stomach.  -  Acute  Catarrhal  Gastritis.—'II 
Kinipli-  varii-lj  (if  Kiislritis  varies  in  ileum-  frrmi  a  flight  attack  of  naua 
niid  Miniiting  to  a  severe  fivnii  associutcii  with  a  pronounrf<l  constit 
tiiiiiiil  reaction.  Tin-  ons^-t  is  sudden,  following  indiscn-tions  in  tli< 
Anon-via  i^  |m-seril.  asMn-iMted  with  nausea  and  vomiting.  There 
n  sense  of  fulness  and  tiften  colicky  pain  in  die  e|iig»striuni.  TI 
voiniling  of  tin-  oireiiditig  focHi  iimy  relieve  the  condition  or  it  iiiay  ctii 
tiniic  \\itli  iIm-  voniiliii;;  Inter  of  bile,  inncns.  and  gastric  secr«tioi 
tMiidli  :i  Uw  Imnrv  aflcr  flu-  onset  diarrhea  weurs.  Kxaniinatic 
will  sluttt  -iinie  ('ingastric  tenderness.  The  analysis  of  tin*  voniitt 
shiius  n  diinitiiiiion  iir  al'seiirt-  of  liydnK'hInric  acid  ami  the  ]>resen< 
ihf  orgiinie  acids. 

tHiitiiio.iix.  If  addinate  raiise  for  the  sjmptoms  ennnot  be  ili: 
I  nvircd.  llirii  the  piilicnt  -.lioiiM  tic  examined  most  thoroughly.  Th 
iiiiiu-  i-\ii  lit  lien  III  lii  frci|iK'nT].\  eiimmciiic  with  .symptoms  of  n  pa-striti) 
lliercfore  nnlil  tlic  linu*  of  {)athog[ionionie  symptoms  lias  pas^tecl,  th 
|i!ilictii,  iliildriii  ('-|ii'i*mll> ,  >!iciiild  he  earcfnily  observed  if  the  );Hstnti 
|H•^^i^t-.  Tin-  siinic  iiiii  lie  siud  of  diphllicria.  dysentery,  pyemia 
iiii'iiiiii:iiis,  and  pni'iinioniii.  A  lii>i()lcigii'iil  study  of  the  stomach  o 
palieiits  living  jis  a  result  i>f  mute  iiifections  lias  shown  that  tberr  ij 
idwa>s  jireseiii  mm  inicrsiilial  gii>lrilis  with  [jmliferation  of  interstitiai 
connective  tissue,  I'jncsof  aciilc  giivtritis,  a-i;iorial(il  vvitli  fever  and 
rnniiiiig  a  prolrjirlcd  CDnrie,  frc'|in'iitl_\  lune  to  W  dilTereutiated  from 
eiilcrie  fi'vcr  liy  iiieaiis  i.f  u  bjitnd  nilliirc  or  a  serum  re.ielioii.  Gall- 
-itouc  eolie  i>  readily  ruled  mil  liy  tlic  ahsenee  of  severe  jaundice  and 
piiin  of  lesser  severil.\'. 

PaTasilic  tor  Infectious)  Gastritis.  -This  may  oeciir  sfcundiirily  to 
l\pl«>id  IVvcr.  diplillirri.'i.  ("I'linioiiia,  pyiuniii,  and  smallpox.  The 
dliilillieriii  and  iintlira\  l>in-illus.  tlic  i'livus,  tlirusli,  ami  \east  futigus 
liiiM'  Ix'cri  found  in  the  stuniach.  Intestinal  parasites  in  rare  cases 
may  retieh  the  stomach.  The  syioptnms  are  those  of  a  pmlongnl 
gnslriti>  with  fever.  Diagnosis  may  iift  en  lie  made  only  by  lhediseovei;j" 
i>f  the  eaiisii live  I'acliir  in  the  lavage  water  or  soinelimes  only  at  autopsy. 
Phlegmonous  Gastritis  (Gastric  Abscess  Acute  Suppurative  Gas- 
trttlsl.  This  i>  a  very  rare  eonditifin  characterized  liy  a  ditfusc 
|il)li'>;inoiU)ns  inliltriilinn  or  a  ilistinet  abscess  of  the  gastric  wall.  Only 
abnul  line  hundred  eases  have  heeii  re|iiirted.  It  is  dinracterized  by 
intense  epigastric  jiain,  high  fever,  severe  general  reaction,  and  pros- 
tration. Diagniwi^  i^  uMially  nut  made  before  death  inilcss  pus,  bloodt 
and  a  large  nuuibur  nf  bacteria  are  found  in  the  vomilus. 
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Toxic  Gastritis. — This  form  of  gastritis  is  the  result  of  swallow-ing 
irritating  or  corrosive  poisons  (apid^,  alknlifs).  Iiitrnse  biirtiiiij;  piiiii  is 
n  I'lirrliiiiil  svmptoni.  It  is  present  in  the  month,  under  the  sternum, 
ami  in  the  epigastrium.  Tliere  is  an  exci'<sive  fluw  of  siiliva  nnd  e.ttrenic 
thirst.  <'ollapse  soon  develops.  DiaRnosis  of  the  eimdilinn  is  aided 
by  the  history,  the  ehemiciil  e?ciiminiitiiin  of  the  urine  and  voniitus, 
and  the  general  tharacteristics  of  the  poison,  as  the  odor  of  phenol 
on  the  hreuth. 

Chronic  Gastritis. — Chronic  catHrrhal  gastritis  occurs  primarily  as 
a  sequciicf  of  allaclis  of  acute  ga.stntis  or  as  a  result  of  prolonged 
irritation  from  alcohol,  highly  seasoned  ()r  poorly  cooked  HTid  improperly 
maslic;ite(l  food.  It  may  also  he  the  result  of  a  seeondarj'  local  ga.stric 
disease,  c  ij..  ulcer,  or  of  an  acute  or  chriniic  general  cimslitulional 
disea.se. 

Si/mittomit. — 'riic  iocid  s\niptonis  art-  thoi^c  of  elironic  iiidigestion. 
The  tongue  is  coatcfl.  the  appetite  is  diminished  or  capricious,  and 
then-  is  II  craving  for  Hnid.  particularly  ;icid  drinks,  with  the  meals. 
Afterciiting  there  is  H  sense  of  fulness  and  oppression  in  theepigiistrium. 
Gaseous  eructations  and  pyrosis  occur  frequently,  while  uaiLsea  and 
voniiling  appear  chariicteristically  in  the  morning  i>n  arising  or  a 
short  time  after  eating.  Intestinal  symptoms  of  constipation  alternating 
ttilh  iliurrlica.  rumbling  (horboryginus),  and  vague  colicky  pains  disturb 
the  patient.  General  symptoms  are  prononncfd.  The  patient  is  ner- 
vous, irritable,  and  morose.  Headache,  disturbi-d  sleep,  vertigo,  and 
languor  are  persistent  complaints. 

Ciuifrk.  .'l7m/y/f/j<.— The  ]ire,seneeof  Inetieand  bul\Ticiicid  render  the 
vomitns  sour  and  acrid.  The  gastric  contents  show  constantly  an 
excessive  amount  nf  mueu.s.  occurring  in  .shreds  or  Hakes.  The  test 
meal  is  [xKtrly  digesteil.  A  subiieiiHty  is  present,  often  progressing  to 
actual  ach\lia,  the  so-ealleil  organic  iichjlia  ga.->trica.  considered  to 
be  due  to  n  trarisf urination  of  the  gastric  epithcliunL  into  a  type  of 
intestinal  epithelium,  with  lessened  secretory  power.  Hyperacidity 
is  rarely  present,  and  only  in  the  early  stages.  Pepsin  jind  reiinin 
ferment  are  also  diminished.  The  motor  power  of  the  stomach  b 
only  slightly  mrHlilied-  (jastric  inlhilion  will  show  a  moderately 
dilated    stonuu'h, 

Z>Wf/M(i,*w,— Chronic  gastritis  nia\'  be  dilTerentiated  from  a  gastric 
neurosis,  cancer  of  the  stomach,  and  gastric  uh-er  by  the  r()llowing 
liiagnostie  features:  (1)  Ixing  duration;  (2)  persistence  of  local 
symptoms;  (i{)  occurrence  of  symptoms  (luring  digestive  iK'riod  and 
dependence  upon  rpiantity  and  rjuality  of  food;  i,4)  absence  of  cachexia; 
(5)  moderate  pain;  (l>)  absence  of  hemorrhage;  (7)  excessive  fhilulenee; 
(■S)  excessive  mucus  in  gastric  contents. 

Dilatation  of  the  Stomach  iGastrectasta). — Oasirectasia  may  be  acute 
or  chronic.  Tiie  acute  forin  igii>tric  ileus)  oiTurs  most  frcipiently 
after  ether  narcosis,  in  the  course  of  acute  infections  diseases,  and 
after  dietetic  excesses.     It  is  the  result  either  of  gastric  paralysis  or, 
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t'k<ttintl    f/awHi-K/ti-n.- Tht-   aK  «^slls  are   thin   mnd    the 

(.iiilist-  ••(  On-  -tt'Diai};  urr  frt^iiin.u.  -^r,.  Vr»iWe  peristalsis  fmai 
Ifft  I'l  riirhi  rati  nfirti  W-  n>>i<<il.  I'a}i>atui«  wiih  one  hand  on  the 
•torriJii-Ii  jtix]  t»]>piit£  nil))  iht  olhrr  tU«>i>tMnil«>a»|dBlh>ng:!«-iisa(ioD 
'-aii-til  Ky  flulil  in  the  orjwn    cUix-tafft-  . 

'Pn-  |)«Tni"itni  ui'W  <iVi-r  tin-  >tMnuti{i  i^  i>Riiaiiiiic.    If  the  p«lienl 
ilriiik-.  ii  i:la--  •'•'  waitT.  •iiiliii-^*  i-  |>r<-^rn  f>tt««vii  the  Mom«rh  and 
iiilr-ntiiiul  »>  iiipiuiv.  whrii  vrv*\..  <iri<!  ■  it^i|>[x-ar-  *ln-it  r*mmil«cnt.    Tlwre 
\t  iiimunl   <)i-|)lii(fiii<-tit  «if  the  apc-x-bvat  of  th<-  ht-art.  and  ]Mirtul 
irlilitiTuti'it)  i.f  t In-  -i>kiii<  liulnp*-.   Siicniv-ion  i>  clintwl  by  aiisrultatiuii. 
Iliii(iii-*i*.    Tin-  fliitraiii-risii'-  lavaiji-  fill4^il^^^  uill  Ht-ur  tip  any 
>|Ut-li'>ii  itf  •\'\.iiiiiuy\-.    Tlic  j--rai  i-\itminun>>n  "f  ihc  >tiMnafh  after  a 
biiiniitli  iiK-iil  will   verify  tlic  diaifiiaH^.     Tlit*  imgiortunt  point   b  to 
ili'li-nnini'  if  uii  iifniiii-  or  obstnii-livi-  (liliitulion  i-.  jiresent.    In  py 
olj-^lni' liiiii  tiiiTi'  is  iiricii  ii  liiiTory  of  iraslric  ulcer  nr  a  !!«m»ll  u 
limy  III-  hit  lit  (lie  |Kli>rii-<.     Tlie  voiniliiiK  is  foriTfnl  aixl  patii  is  ) 
<i-ieii1,   iliiiuuli   wiir-e  al   niiilil.     IVri>lHltii-  wa\e-'  iiri'  fainily  s« 
III  llii'iili'iiir-  form  tliiTe  i^  II  levelled  decree  of  diliital ion  and  ^nbjee 
Myin|itoiii>  are  iisiiallv    iml  sn  marked  and  llie  coiisstitiilioiial  ve^ 
lif«  |»ronoiirieed. 
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Stenosis  of  the  Pylorus. — Ohslniftioii  «f  the  pj'Iorus  is  usually  caused 
hy  iiiii]ij;iiJii)t  disease.  It  may  he  a  rcMill  of  .spii^iii  of  the  inlnrus  (ir 
of  nrj;aiiir  nr  fiuK'liiiiial  disease,  ur  it  may  result  from  pressure  or 
ronstrietidii  of  the  pylorus  by  some  aluiiinnal  external  failor,  as 
adhesions.  The  symptoms  and  signs  are  those  of  gastreelasia  from 
pyloric  ohstruetliui. 

('iinrifii)liil  ■■'jiijttfir  hiiiH-Hriiiihji  vf  Ihr  jiiihirits  hits  for  its  ehariietcristie 
fciilnres.  persistent  vomiting',  oli^tiiiatc  ciiiistipalinn,  ii  ruinor  in  the 
pytdrie  region,  and  rapidly  developinn  inarasuuis  durinj;  the  first  few 
weeks  of  life.  In  rjire  ca.*es  the  eondilioii  mn\  nut  deve!oi»  until 
adult  life. 

Ulcer  of  the  Stomacb  and  Duodenum.  — riier  of  the  stomaeh  or 
dnodeuinn  o<'eur^  eoninionly  in  early  and  middle  adult  life.  I'leers  are 
prohahly  the  result  of  alterations  of  the  mueous  membrane  arted  upon 
In'  the  gn^trie  juiee,  the  result  of  trauma,  eiiilicilisui  or  thrriinbosi.s 
])HrticuIarly  in  iirterioselerotie  indiviiluals.  or  septie  iufeetions.  The 
relative  oerurrenee  of  gastric  ami  dumlenal  nicer  varies  neeiinling  to 
clifTerent  autliorities  from  4(1  to  1   to  -   to  ;!. 

Symptoms. — These  are  variahle.  The  eases  have  been  dividiil  by 
Weieli  into  four  classes:  those  in  which  there  are  (1)  no  svinptoms, 
the  ulcer  being  founil  postmortem  (,-)  no  symjUoms  until  the  sudden 
ajipearance  of  hemorrhage  or  perforation:  {'A)  symptoms  of  gastralKia 
and  of  ehroinc  };aslritis;  (4)  t.vpienl  symptoms  of  pain,  \'omiting, 
Hial   hemorrhage. 

Pain.-  The  pain  is  loealiited  in  the  epigastrium.  If  severe  it  may 
be  referred  toward  the  bai'k  and  up  the  ('lav^t.  It  i~  lairiiingor  piiiwing 
in  chanieter.  relieved  at  times  by  vomitiiiiror  the  inaction  of  albuniiiions 
foods,  exagtjerated  by  jiressure.  It  oci'iirs  immediately  after  eatiiig 
irritating  fwitl  or  from  two  to  four  hours  later  at  the  height  of  ga.strie 
digestion.  In  general  the  longer  after  eating  the  intense  pain  oeeurs, 
the  nearer  the  ulcer  is  to  the  pylorus.  Iji  the  intervals  lietween  the 
severe  pain  there  is  usually  a  dull,  cniistaiil  ache,  I'miiiliriii  usually 
occurs  shortly  after  the  ingestion  of  food.  Ihrnorrhage  may  i)c  bright 
red  and  copious  or  may  be  small  in  amount,  dark  brown,  and  resembling 
eollVc-griiurids.  Tlieblooil  may  be  ]>Hsscilintii  the  intcstlTies  in  quantities 
sufficient  to  uive  a  tarry  diMoloralton  to  thi'  itooi*  or  it  may  only  be 
discovered  by  one  of  the  various  te^ts  for  oei-ult  1>Io<mI.  The  string 
test  uf  Kinhorn  will  frequently  show  the  presence  of  duodeunl  hemor- 
rhage. One  end  of  a  wiiite  string  att«€-hetl  to  a  shut  is  swallowed  at 
night,  the  other  end  pimiiil  to  the  tiight-garment.  The  sh(Jt  is  pulled 
up  the  next  morning,  and  if  bleeding  has  occurred,  splotches  of  red 
blood  Clin  be  seen  on  the  string;  (ilicrc  it  is  diseoh)red  yellow  from 
bile  if  the  shot  has  entered  the  duodenum. 

VanlronUtxiit  is  a  term  used  to  <le.seril»p  a  clinical  syndrome  of  pniii. 
voniitiaR,  and  henmrrliage  withonl  cinielnsi\e  evitlenee  of  nicer  fnrma- 
tion.  In  all  probabilit\  it  is  the  result  of  urireeoguizcd  and  uiulemoi]- 
stratcd  ulcer. 
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Other  Symplon w.— Thirst  ami  litin^r  are  iisiiatly  pmnnuncrd 
stipation  is  tlic  nili-.  Uvlcliin^  ami  pyrosis  Jirc  frt-qucnt.  The 
conrlitinn  cnmmcmly  remains  fipoti  through  c-hlon>-ant-mi«;   wcaknefl 

and  cmiioifHiiiri  iimy   result. 

Physical  Ex&minatioii. — Two  points  of  tcndenies-s  are  the  only  sign 
(lemiiiislrattil  l>y  iiti  i-xiiniiimlioii  of  thr  pativnt:  (I)  epigastric:  (3 
dorsal.  The  epijiHstric  tcmicmcss  is  usually  situated  In  the  midliiu 
just  helnw  tho  xiphoid.  Thi-  dorsal  tciidcrripss  <irrurs  2  or  3  cm,  to  thi 
left  of  llu-i<pitious  prwcssof  the  tenth  to  the  tw-elfth  thoracic  vertebnc 
nolalily  tlif  lattt-r. 

Gastric  Contents.  In  the  aeiitf  fiintis  there  is  usutilly  a  slight  hyper 
ehlorhvilria  and  lin  change  in  the  motor  power  of  the  stomach.  It 
lliecliroriii'  fonti  tliepe  is  in-iiiliieicncy  of  iriotor  [lowcrand  in  n  majority 
of  cases  ii  hyperacidity.  lllfXN!  U  usually  present  maeroscopirally  oi 
microsropieally.  At  times  inily  inrnlt  lilootl  is  found  l>y  chemical 
exnminatiiiii. 

Diafniosls.-  The  diagnostic  features  are  (1)  age;  (2)  ^aunt  appear^ 
fiTiciiir  t!ii-fc:itnre»:  (3)  ehnraotcristie  pain  and  tenderness;  (4)  vomiting; 
(5)  lieninrrliaKK-,  gross  or  occult;  (fii  aliMiiee  of  marked  nervons  symp- 
toms: (7l  slight  diniinution  in  motor  power;  (St  painful  pyloric  spatun; 
(HI  hyperacidity  of  gastric  juiec. 

The  sympfoni-coniiilex  tif  giistrii'  uli-er  and  duiHlenid  ulct-r  have 
only  a  few  minor  rliltVrenees.  In  dnoilenal  nieer  the  pain  oreurs  later, 
from  llirei'  to  four  hoiir^afti'r  enling,  or  in  theearK  lioursof  the  morniug 
and  is  less  inlhicnced  hy  tliecharaetiTof  food  at  linieof  ingestion.  ItLs 
situated  more  to  the  right  mid  dorsal  tenderness  is  more  likely  to  be 
atisent.  Tin- vnnutus  is  usually,  first  food,  then  Inle.  and  then  blood. 
Mcleilii  i-  more  freiptcnt:  :im<I  lliiTe  i-i  less  ninlor  iiisnnicieiicy. 

The  Accidents  iSequelfe)  of  Ulcer  of  the  Stomach. — (1)  I'erforation: 
sudden  ^e\el■l■:lgllIli/.ingpMi^l  willi  --lioek,  r:ipidl\  f()lloweiihy  pf-ritonilis; 
(2)  hemorrhage,  whieh  may  result  in  death,  gives  the  chnnictcristic 
signs  of  internnl  hieeding  if  vomiting  of  lilooil  does  not  occur;  (3) 
eieiitrieiai  i'onlrarlioii>  wliirli  may  eaiise  stenosis  of  the  p.\lorus  or 
honr-f;la-^  or  otIiit  cool raei ions  of  tin-  stoniai-li  wall. 

Cancer  o£  the  Stomach.— (.'aneer  oiiiirs  tiiree  limes  more  frequently 
in  the  stomach  than  in  any  otiier  organ.'  It  is  frcrpiently  insidious 
in  onset  und  difficult  to  diiigriosticate  rnilil  llie  late  stages,  when  the 
possihilities  of  securing  relief  of  the  el^nditi^n  are  pa--t.  Therefore  the 
early  rei'i>gnition  of  tlicdisi'ase  i--of  cMrenie  im|iorlaiice.  The  only  ctio> 
logical  faetor  wlucli  aids  the  diagnosis  is  tiie  I'reqnenl  de\elopment  o( 
cancer  upon  a  gastrie  ulcer. 

Symptoms  of  Onset. — ^The  <inset  may  he  acute,  suhncutc,  or  chronic. 
In  tile  acnie  ftirui  the  onset  is  u>hered  in  l»y  the  appearance  of  pain  in 
iu'livitlnals  free  frotii  iadigestion.  Tin-  pain  is  at  first  varialilc.  it  is 
Usually  relievcil  liy  food,  occurs  several  lionrs  after  eating,  and  is  Inciited 
in  the  epigastrium.     As  the  eonditiou  progresses  the  pain  hccomcj 

'  Vital  Stulistioi.   IBIO. 


TUB  STOMACH  677 

coiitiniious,  exaKgeratwl  by  ratiri)^,  Hnd  is  not  rflicved  by  food,  Siih- 
sis)ueiitlj'  the  patient  tlevelops  iniligesUoii  and  later  symjitoms  of 
gastric  cuiiccr. 

The  subacute  form  is  characterized  by  the  api>caraiK'e  of  apparently 
causeless  iiuli^eslion,  in  u  [ktsoii  Iwyuiid  niidille  life  previonsly  free 
from  iniligestion,  \"omiting,  anorexia,  and  gaseous  eructations  an; 
fr(iiiieiitl\  early  lUHMifestutimis  of  the  eonditiou. 

In  the  ehronic  form  the  patient  has  suffered  for  years  from  indigestion, 
No  eluuiyes  uceur  in  the  local  s\'niptoin.i.  although  they  might  be 
-sliglitly  emphasiKed.  so  that  us  a  rule  the  |Kissibi]ity  of  ciireinomu  is 
not  eimsidered  until  emaciation  and  cachexia  ricvelop. 

General  Symptoma.^ — Anorexia  is  present  and  is  usually  notetl  early. 
The  Jl;ltiellt^  frequently  have  an  aversion  to  meat.  Vomiting  is  of 
eominon  oeeurrenee.  The  vomitn.'s  is  similar  to  that  uf  ihninie  gastritis. 
later  it  becomes  blo<Ml-streakeii  or  dark  in  color  (L-otl'ec-gnmnd).  The 
vomiting  occurs  after  eating,  and  us  a  rule  the  nearer  the  carnx-r  is  to 
the  eardia.  the  closer  the  time  of  vomiting  is  to  the  time  of  eating.  I'ain 
in  the  disease  is  continuous  and  gtinwingand  boring  in  character.  .Sliglil 
fluctuations  in  temperature  are  usually  found.  The  bowels  are  costive, 
although  diarrhea  alone  or  iliarrhca  alternating  with  con.'^tipnlion  may 
be  present.  Occult  or  gross  blood  in  the  feces  is  a  finding  of  importance 
iiiid  ^lionld  be  sought  for  repcateilly  if  eamx-r  is  suspectetl. 

Physical  Examination.-  Early,  nothing  is  maile  out  by  examination, 
l.ater  a  tnnior  may  be  palpated,  usually  in  the  epigastrium.  As  a 
result  of  metastasis  the  liver  becoiues  eidurged  and  nodular.  Glandular 
enlargement  may  be  noted  in  the  supraclavicular,  axillary,  and  inguinal 
glands.  Boas  has  called  attention  to  the  fri'tjueiicy  of  metastasis  to 
the  rectum,  demon.vtrated  readily  by  rectal  examination. 

The  patient  presents  the  objective  svmptom  of  cachexia.  Me  is 
emaciated  and  aneuiie.  The  face  is  often  of  a  yellowish  and  straw- 
colored  hue,  suggesting  jaundice  except,  for  the  ]»allor  of  the  sclera. 
The  skin  is  flabby  and  boils  are  oomumn.  Jiubeutaneous  hemorrhages 
may  be  noted.    There  is  slight  edema  of  the  ankles. 

Examination  of  the  Stomach  Contents.— Free  hjdmehlorie  aeid  is 
absent  or  liimininhed.  It  must  not  In-  forgotten,  however,  that  in 
rare  ca>es  it  is  increased.  Orgardc  acids,  lactic  ami  bnl_\  ric,  are  found 
when  there  is  much  fermentalion.  i'vidcncc  of  motor  insufficiency 
of  the  .stomach  i-i  found  if  systematic  examinations  of  the  motor  power 
of  the  stoniHcli  jin-  made,  and  it  will  be  found  to  rapidly  increase. 

Micruscopicdllt/. — If  cancerous  fragments  are  found  the  diagnosis  Is 
assured.  Erythrocytes,  many  pus  cells,  and  much  epithelium  are 
extremely  suggestive  findings.  The  Oppler-Boas  bacillus  is  frequently 
disenverabie. 

Drine. — Indiean  is  iTiereused. 

Blood.— 'I' here  is  an  absence  of  digestive  leukocytosis.  A  markecl 
anemia  is  present  in  the  last  stages,  but  not  as  seven'  us  in  pernicious 
anemia. 
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DUfnoda.  Tlir  t)iii^c)<si><  of  ^strir  cmncft  must  br  supiilnumta 
ill  <|Ut-Mii>iinl>Ii'  cn.'^--'.  Uy  thr  j-nty  rxumiiuiliun  ami  (K:x-us(c>oa]ly  tj 
fj^trosrupc.  Ctitaiii  so-«iIl«J  *;pecific  tests  for  ^lastric  caiKx-r  h&y 
btfii  i-liilH>r»tiil,  but  are  iwrt  lo  ht  mitiiiiiK-iuUtl  as  thej"  art-  inconstai 
am)  uiin'Iiiibic. 

TIk-  oiiTfct  liiflgiKtM!!  is  Iml-kiI  on  thr  mrt-ful  stuiiy  of  the  symptom 
bi-ariiif:  in  miml  iho  ugc  of  tb<-  patient,  tbc  frequent  ocrufretH-e  4 
pain,  tlie  awix-itition  of  vomitinc  with  t-atiitg  of  f<iod,  tho  rvsults  i 
metasta-^is  anil  the  nipid  ttjiirs*-  of  the  ctrnditicMi,  Valuable  adjuvuiil 
arc  tUv  uliMficf  I'f  frtH-  hyiini^liioric  aeiil  in  tlie  gjistric-  contents.  %b 
prewm-e  of  <Kt-till  IjIcmkI  m  the  feces,  tlie  rapidly  incrensin);  mote 
in''tifRiii-n<\  of  tl>r  sti'mach.  ami  the  fliinroscopie  exam i nations. 

Syphilis  ol  the  Stomach.—  Four  gaslric  lesions  may  octniras  a  resu] 
of  sypliili-;  ill]  iin  \it\  rart-:  \\)  iik-er;  I,-)  Kutiuna;  (^}  pyloric  stenosis 
(4)  ililTuM'  (rlliiliir  infiltniliiin. 

Tin-  ■lin):iiii-.i^  laii  be  m»ile  only  by  the  speeifie  serologieal  test  ant 
tlir  ctTrit  uf  tn-;lIilHTiI, 

Tuberculosis  of  the  Stomach.— (lastric  tuhereulosis  ocoirs  as  ulcera- 
tion?! lit  ilic  ■■iMiriuili  Willi,  'llicn-  are  no  ilistinet  ?yini>toin.s  of  tbt 
<-<iii(lilion,  ilitMiianiiusis  liiiiig  buM'l  on  the  rhrouicity  of  the  s\mptopi9, 
thi'  failun-  of  tRiiliriiiil,  tin-  pn-vm-e  of  tnl)ernilosi3  elsewhere,  and 
tin-  fiiii-liliiliii[iiil  riMttion^  nf  liilieri'iilnsts. 

Volvulus  of  the  Stomach.  Tlii''  i>  a  mtjition  of  the  oi^nn  upon  its 
Ion;;  nxi-  i\r-  a  r<*Miit  ol'  i[]:il|iiisiiliiM.  'I'lir  svni|i1oinM  are  pain  rndiatiog 
lowiinl  tin  hnck,  anilr  j:ii-.trir  iiiitroriMii.  lucconjih,  and  the  iiiipossi- 
Iiilily  111'  |ni>-iiiy  ilir  -loniacli-tiiKr. 

Functional  Disorders  of  the  Stomach.-  Gastric  Neuroses. ^Theise 
arc  rli;irii''i>-i'i/r'l  \i\  I'li^Liiycs  in  iln-  -(-■ri-lnry,  ^ciisory  or  motor  functions 
[if  ilic  >i(<ina<'lf  uiilioiit  <li-iniin>iral>K-  iJiilholo^ical  ehan^.'^. 

Tlie  t'ollDwiti);  iiiii'lilii'il  iiiliK-  oT  Kwulii  in  it  diissiK ration  of  the 
variciiis  neuroses  uiiibvay  hitween  the  ^mptomatic  and  etiolo)^ral; 
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It  should  be  rem  cm  be  r«I  thntin  the  above  claf«ifieftt  ion  the  s.vm|Hoins 
ina.v  occur  sint;l.v  or  hi  coinbhiatioii  »tiil  iniiy  be  it  iminifcstation  of 
orgfiiiic  (ii.scnse  as  well  as  fiirioiioital  (iistiirbaiicc  fif  the  Ntoniacli,  or 
may  arise  reflcxly  from  disease  of  other  orgiiMs, 

Etiology. — To  (iiscuss  the  various  etiological  factors  coiieeriieil  in 
the  production  of  jjastric  neuroses  is  beyond  the  scope  of  this  hook. 
In  general  it  may  he  said  that  they  oeciir  most  frt-qnently  in  midlife, 
in  perjions  of  iH'i'nliar  nervous  teiriiicrfirrienl  and  lis  a  result  of  faults 
in  the  habits  of  life.  It  is  important  to  licar  in  mind  the  fact  that 
ao-eallcd  i;a^lrie  runiroses  are  fRi|uentl\  the  rcfull  nf  some  primary 
condition,  either  hi  the  stomach  or  elspwhcre  in  the  economy  and  that 
t\  itia^iiosis  of  a  ^raslric  neurosis  shonhl  not  he  made  wilh()Ut  a  must 
tli'iro(i;;li  invesligation. 

General  Symptoms  of  Gastric  Neuroses.-  I'lie  [jatient  is  neurastlienic. 
I  ie  eoniplaiiisol'  variiais  kinds  of  hc-adachc  and  neuralgic  pains,  of  vertigo, 
insomnm  and  other  nervous  symptom.s.  Constipation  is  the  rule, 
altlion^di  diarrlica  nr  i'onsti|mtiiJn  alternating  with  diarrhea  may  be 
present. 

I.    iu)    Sk\SIiKV     NkIROSKS     I>K     IlUtlTATToN. —  U UtiiTi'llhtnllI. — 'I'liis 

may  he  mild.  contimHais  ]»ain,  aggravated  by  irritating  foixls,  or  It  may 
occur  simply  as  a  feeling  of  rtiseiaiifort.  or  gnawing  in  t!ie  .stomach.  It 
nuiy  be  a  mrniifestation  of  functiornil  ili?^onhT  of  thr  'toniach  or  may 
liir  fiHinil  ill  elironic  gastritis,  hysteria,  cerebral  tiiriiors,  and  meningeal 
irritation.  While  the  te:it  meal  is  usually  normal,  if  ()rganic  disease  is 
present  the  hyperesthesia  is  nsualb'  a  resnll  of  li.\  peracjdily. 

Prreersiwia  iif  the  Ap}iditi:.  lUndiinia  or  hyperorexia  nervosa  is  & 
temporary  or  ptTminu'nt  ferliiig  of  hinigvr,  Aiiiirixin  is  a  los>»  of  appetite 
nrrejUigiiaiH-e  riirl'iiiid.  I'iiriiri:ri'i  is  a  perversion  of  appetite,  manifested 
by  a  desire  for  niiuMial  forwls.  Alcriu  nu'aiis  the  absfuci-  of  feeling 
of  .satiety  after  eating.  Sifiijiluiliiii  is  the  fear  of  I'o<mj,  I'uimikayia  is 
the  condition  in  winch  excessive  amounts  of  food  are  re<jnired  to  satisfy 
the  feeling  of  hunger. 

ynunm. — The  nausea  may  he  continuous  or  intenaittcnt,  usually 
coming  on  at  first  indepeialently  of  diyeslion.  It  is  niway.-i  associated 
with  anorexia. 

(I<istr<il(iiii.  The  pain  may  he  a  rcsull  of  jieri]ihcral  orcentral  sensory 
nlinnilatioii  of  llic  vagus.  It  is  sudileii,  ag<)tii-/.iiig,  referred  to  the 
epigastrium,  and  usually  without  regularity  in  time  of  appearance.  It 
is  relieved  some  times  by  eiiling  and  pressure  Upon  the  epigastrium. 
The  attack  Is  attended  by  more  or  less  collapse.  The  gastralgia  due 
to  disease  nf  the  central  nervous  .sjntem.  e.  g.,  the  gasirie  crises  of  tubes, 
are  often  most  pn//ling.  The  pains  begin  in  (he  groin  suddenly  and 
asei-nd  tu  the  epigastrium,  where  tlioy  remain  localixeil.  With  llie 
[tain  there  is  uninterrupted  aiul  painful  vomiting  which  lua.v  continue 
for  hours.  A  subnormal  temperature  is  found  and  other  signs  of  shuck 
are  present.  Sfumsthiiiir  ijiixtnilijin,  oharai'tcrineil  liy  a  boring  sensa- 
tion or  n  feeling  of  fulness  and  weight  in  the  epigastrium,  occurs  most 
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frequently  in  nMirastheiiic  fcjualcs  aX  tlie  time  of  the  monstnial  peric 
lly^rrirat  gunlrolijia  is  di«gim*lKfilfd  by  the  presence  of  the  subject] 
and  objpctivr  symploros  of  liystiTui. 

GnstrHlgius  lire  dilfercntiateal  fruui  Uie  pains  of  organie  ilu^ease 
Uie  stonuich  l\v  the  eliarsetcr  of  the  seeretioiiti,  whieh  arc  usud 
uoniiiil.  llti>ii^li  lit  tiine-s  with  iiierrtk-i-d  uiuuunt  of  liytiroehloric  nci 
hy  iioriuiil  iimlor  sufficiency*;  by  tlic  a(><«itcc  of  niulenii;  by  the  presen 
of  other  neurasthenia  symiiloiu?;  by  the  loss  of  the  luieo-jerkii  if 
talK'tic  fiustriilgiA;  nnd  by  the  characteristic  sudden  t-auselfss  onsw 
'ilif  4)ia^noAi»  between  (ca^sirnl^in  »nd  nepltrilio  or  ftall-stone  col 
is  uuule  hy  miting  the  location  and  radiation  of  the  iwin.  In  rem 
colic  the  jiain  is'  h>wer  ih»vn  and  ra<li»1e«  toward  the  genitalia.  1 
Ipitl-.ttone  ivlir  it  is  located  farther  to  the  right,  referred  to  the  rigb 
side  of  the  lK>dy,  and  is  most  often  accompanied  b\'  jiiuiidir^. 

(6)  riKcmTTtiKY  Nki'iklses  of  lRRiTATiox,^//yprrociV/i/y  or  hypa 
cMorh^ria  is  ;i  fre(|uciit  condition.  Most  fret|uently  due  to  or^ani 
ilisca?e  or  to  rcllcx  irritntioii  of  the  stomach  hy  gall-stones,  cfaronii 
iippemticitis  ami  allied  conditioiui,  it  may  at  times  be  a  pure  functiona 
neiiri)Ms  nfteii  jicioinpariying  mchincholia,  neurasthenia,  or  hysteria 
'llic  syni|)I<>nis  arc  heart-burn  with  acid  eructjitions.  buniing,  lx>rinj 
e|>ij;iistric  pain  rclievni  by  )il:l)iuiiiiiou>  fixxl,  and  constipation.  Exanii- 
liiitioii  shows  some  cpi^iastric  temierncffi. 

The  );^^Iric  contents  after  a  test  meal,  contain  an  increased  amount 
of  liyilrodiloric  acid  with  corresponding  increase  in  the  total  aciditj- 
wbiih  iuii_\  pov-ibly  rcinli  I2<1.  There  is  hii  increase  in  tJie  quantity  of 
the-  tiliraii-;  aboiii  SU  c.c.  i>  the  usiiai  amount  found.  Starch  digestiwi 
is  pour  Hhite  protein  liJm-stioii  Is  j^ood.  There  is  no  cvidcuw  of  in]|>air- 
uient  of  motor  funciiim  of  the  stomach. 

Uf/[ifr.itTrr(iiii!  ami  gtmlr^i/'urc'irrlirii  ocinirs  in  two  forms,  tlie  periodic 
mid  the  chronic  or  continuous  (Itcichnuinn's  diseasd)-  In  the  periotlic 
furni.  ii  pure  riciiro>is.  then-  tiiko  place  ii  sudtlcn  Hcciimulalion  of  a 
iiirgc  Jiniouni  of  fluid  in  the  stomach  accompanied  by  gnawin);  pain, 
pyloric  spa.sin  and  at  times  vi uniting:  of  large  amounts  of  watery  gastric 
sceretion.  If  may  lust  several  lays.  The  fasting  gastric  contents  are 
excessive,  the  (illrate  yiehliiiK  over  ll)()  c.c.  of  fluid.  There  is  also  an 
accDinpaiiying  Inpcriu'Idit.v  hiil  no  cviilcncc  of  motor  insufficiency.  In 
the  chronic  form  then-  is  prnbably  either  actual  pathological  changes 
in  the  miicosii  to  account  for  the  couiiniious  excessive  si-crelion,  or  tlie 
condition  may  occur  st^nondarily  to  reflex  Irritntioii  from  pathological 
conditions  elsewhere,  as  from  gall-stones,  chronic  ap|)enili<ntis,  and 
siniihir  illsonlcrs.  The  symptums  and  fiii'liiigs  arc  sluilhir  to  tho.su  of 
the  perioilic  form  cvccjil  that  they  arc  persistent.  In  adilition  there 
li.'iually  develops  sooner  or  later  a  (lilatnlion  of  the  stimuich  with 
motor  insufficiency, 

])igesHn-  iiu.itri-.'iiti-nirrhrn  is  a  term  applied  to  an  excessive  aniuutit 
of  fluid  occurring  iiftcr  lUgestion.  The  filtrate  runs  up  to  100  e.e.,  and 
there  is  usually  a  normal  acidity. 
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Onxlroxi/rmii  is  a  form  of  jierioiiir  gastro>(ucporrhca  acoompuiiied  f\\' 
scvtTc  hciwiaclii',  much  likt-  mijtniitu'  iei  iliiiriii'ltT. 

(c)  MuUrr  Neufiinfn  uf  Irritatiim. — Caritioirpa/tm  is  a  condition  in 
whicli  iIkti'  is  a  spasinwlic  contriii'tioTi  of  tlie  canliii.  Tlit-  symptoiiis 
make  ihcmsclvfs  manifest  tluniig  digestion  by  a  swidcn  fceHnj;  of 
constriction  licliitid  tlic  lower  -ilcrniim.  Dysphagia  is  present  in  the 
elfort  to  force  foctl  into  the  stomiich.  If  this  cnniiot  lie  done,  then  there 
is  II  regiiryiliition  of  indigested  food.  It  may  he  liilTerentiiiteil  from 
stricture  of  the  esopliiigns  liy  the  pii&siii^e  of  lioucies  or  sonnils  which 
|)roceed  to  ttie  cardia  and  then  meet  an  ohstnietion,  which  readily  gives 
away  und  whicli  gradually  hecornes  oliliteniled  as  tlie  Invtruiuent  is 
passeii  to  and  fro  through  the  lardiac  orifice.  If  the  condition  jirogresses 
to  dilatution  of  tlie  esophiigus  the  ust'  of  the  e.-'ophiigoscope  may  be 
necessary  to  tnake  a  diagnosis. 

i'lfli/TdHjMi^ni  is  rare  as  a  neurotic  manifestation:  common  as  «  sec- 
ondary manifestation  of  other  disorders  lis  hyperacidity,  hy|)ersecretion, 
hyperesthesia,  ulcer,  gastric  ptosis,  pybiric  cancer  and  refiex  irritation 
from  disease  of  other  abduiuiiuil  organs.  The  condition  is  i-haractenzct] 
by  tlie  oceurreiue  of  sudden  severe  epigastric  pain  at  the  height  of 
digestion,  iieeompanied  by  cructulion  (if  gas  and  at  times  vomiting  of 
foo<l.  As  the  condition  becomes  more  aggravated  the  symptoms  of  gus- 
trcetasia  deveh)p.  Kxanii nation  of  a  patient  during  an  attack  discloses 
some  loealined  tendcrnes-v,  and  perhaps  the  lirm,  hard  p\lorus  can  be 
|>al|iated.  It  is  dilfereiitiatetl  from  orgiiinc  stricture  by  the  thread  test, 
the  shot  passing  eventually  into  the  duwleum  and  the  .string  hecfuning 
bile-staineil. 

ili/prriiiotilili/  is  diagnosticateii  if  there  is  an  absence  of  gastric 
secretion  when  lavage  is  perl'ormwl  for  the  removal  of  »  tost 
meal. 

Enictatutiig  may  he  the  result  of  motor  insufficiency  or  may  come 
from  the  swallowing  of  air.    The  gas  is  odorless  and  inotlensive. 

lti'(juTgilntUm  Is  a  neurotic  conilitioii  in  which  food  i>  brougiit  np 
into  the  mouth  and  then  expelled.  Mrryrism  is  u  similar  condition 
except  that  the  food  is  chewed  ami  then  reswallnwed.  The  conditions 
are  rliffereiilialeil  from  vtmiiting  by  the  ahsenci-  of  nausea. 

Vomiluvj  may  be  a  tlireet  neurosis  affecting  the  vagus  centre  or 
may  be  rcHex  from  diseases  of  the  eye,  no.se,  stomach.  kiilnc\s,  in  fact 
from  aii,\  organ  of  llie  hw\\.  SiiigiiUiin,  hiccough,  a  sudtlcn  contraction 
of  the  diaphragm  occurs  otTasionally  as  a  manifestation  of  a  gastric 
neurosis.  PneumaUmn  is  an  e\ee-ss  of  iiir  in  the  stomach,  frequently 
toond  in  dilatation  of  the  stomach.  T'lrmina  u-utriculi  (j>erislaltic 
unre.st)  is  eharaeterinMl  by  gurgling  and  Iiorlior_\gnii,  Kxuniination 
will  show  at  limes  vi?ibk-  peristaltic  wa\cs. although  pyloric  obstruction 
cannot  be  demonstrated, 

11.  (o)  .Sensouy  (.'oNomoNs  OF  Depression.— Anesthesia  occurs 
in  conditions  of  depression,  manifested  by  per\ersion.-%  of  ajijn-lite  in 
sooie  form. 
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(6)  SECRETonr  Nr.ritnsKs  of  1  )F.PRKssinx.—  ItytMcidUy, 
cidily,  or  Ark^ia  (Imtrica.  -niis  condition  i'*  chararterixwl  by 
dimitmtioii  or  lotnl  »hseri<T  of  fmr  hydnK-hloric  acid.  It  o«-ur»  ( 
(1  >  organic  disHiscsof  the  stoiuiich.  M  cancer  und  long-ctmtinutxl  chnm 
t;u<itritis;  t'2)  otiur  iliM-ast-s  nn diahrtcs.  acuic infections,  chronic  wastit 
dincascs,  and  I>1<km)  discuM-n.  us  cldurmtis  und  pcrnii-iotUt  aiH*iiiia:  i 
[Krrriiciiius  nncniia  there  h  an  actual  atrophy  of  the  s<vre(orj*  structun 
of  the  stomach;  (it)  fniictionul  distiirlmniTsof  tlio  stmoacb  in  neurot 
iiulividniiU. 

Tlic  syinpto«i-i  of  the  condition  are  not  chaructemiir,  Tliere  , 
irrejuilaf  voiiiitiriR,  ksscoiis  eructations,  anorexia.  uihI  vagiii*  distres 
I  >iurr)icn  is  llie  rule.  The  eundilion  is  to  he  dilTerentiated  from  chroni 
(taslritis,  |>ennrious  anemia,  and  cancer  of  the  stomacb. 

<i(i*tri'nnij-<irrfirii  is  n  neun>sis  of  strrption  rliaracteriw<I  by  exc«?siv 
imiens  Mivrr  L'.')  c.c.)  in  the  pistric  i^^tntentN  iiflcr  n  test  tavnl.  Tw 
forms  lire  rci-i>}Ciiix<'d.  A  run-  intermittent  and  a  more  frc(]iient  eon 
tiiniuu;^  fiirni.  There  nrc  no  clmracteristic  syiuplouis  of  the  cntKlittua 
("uTitifiuou^  Sii^lromyxiirrhea  usually  is  accidentally  discovered  in  thi 
prot-nlure  iif  Invayi'.  The  itilcniiittent  form  is  diaractcrizcil  bi 
piiri'\\MUT'  I'f  severe  M)milin>;.  the  vomitus  heing  composed  almosl 
entirely  <>!   unmis. 

Hi  Mimm  N>:vitrisf:s  ok  I Ikchkssiox.— ,4fMij/ or  motor  insuffictencv 
of  the  (jii-itric  nuisculiitiire  ilepemls  very  larpcly  upon  the  mental 
cniiiliiioii  1)1'  ilie  imliviiliiiil.  Canuou  has  shown  experimentally  that 
in  a  lilt  aiiimruuil  nii-ntal  >tiitev  are  airompunifd  by  cessation  of  the 
iiiciveuieiils  of  (he  ^Ionlach.  Acute  mental  upsets  therefore  vHUfc 
an  absence  iif  motility  of  tbe  stoumi'li.  Worry,  faii^ue,  anxiety,  all 
haven  likejiowtT,  in  all  proliiii)ilii> .  nfdisturbiuK  motility  and  secretion, 
eruisilii;  Ki'"''ni'  neurii>i'>,  It  eaii  In-  >ecu,  lliiTi'I'cirr,  thnt  as  a  result  at 
these  menial  or  mnroiie  eniulitioiis  atotiy  nmy  develop.  It  gives  no 
:<iymptoms  early,  but  MMincr  or  laier  symptcjms  of  a  mild,  first-dcRrce 
|rnstreetii>iiiih  velop.  These  ma.v  suhsiileiir  l>ccomepn»gressi\'ely  worse, 
eventually  ti-riMuiatin^  in  a  ililatatioti  iil'  the  .stomach  of  high  de^ee. 

The  (ia-tric  auiilvsis  will  ilemnii>irate  tlic  rlnreascd  motility.  (See 
fevt  for  (Jiistrii-  .Molilit\.  \r.t)if  ItHU.) 

/'///'"■"■  "'"f  ('crdiac  )ii.siijF!rir»rij  are  manifested  liv  diarrhea  in  the 
fii'vt  eoM(liti<iii  and  rcKurKitiition  of  food  in  the  second. 

III.    -MixKii  Xkihi'sks.     NiJiMus  i>v.spn'.sn.— In  the    neurvwct 
of  llii>  <*liariii*ti'r  the  fiiiieiioii>  of  tin-  niouiaih  arc  normal,  hut  th* 
patient  -ulfcrs  from  one  or  more  or  several  of  the  uiiMiife.stations  ol 
funitional  di.iiurbaucc  of  the  stomach.    The  one  characteristic  fe«i 
is  the  mildness  of  the  symptoms  of  jfastrie  and  intestinal  disturbai 
.'\-.^o(■iated    with   the   local   symptoms   are   the   nervous   symptoms 
tlic  condition  rei'ogui/ed  as  neurasllii-nia  when  no  orKaiiic  lesion 
be  found.    The  diagnosis  is  based  upon  the  general  symptomatoli 
of  ncunisthcniu,  the  variable  and  inconstant  ga.stric  complaints 
the  faihire  to  demonstrate  organic  disease  of  the  stomach. 
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DISEASES  OF  THE  INTESTINES 

The  intcsthie  is  a  canal  tlit-  t'liiiitiiiii  nf  wliii-li  is  to  pri)])cl  tlif  partially 
diftestt'd  UhxI  iliscliarfi^'d  frum  the  stonuit'li  and  to  ilinest  and  alisorb 
it,  Alti-rntioiis  of  tin-  I'mii'tioii  of  thr  iiiti'>liiie  iw  a  canal  gives  rise  to 
distilK'tive  syiiipttmis.  Either  itti  moveiiieiLts  are  ton  freiiueiit  mid 
rjiiiid,  ciiii-tiiii;  diarrlieii, or  loo  slujjKiMli, causing  ninslipatifiii.  Alteratiuns 
of  the  intestinal  eanal  as  an  organ  of  digestion  nnd  alisorptiori  art- 
manifttslfd  locally  by  flatulence,  at  tinit's  pain,  changes  in  the  character 
i)f  the  stools  and  iliarrhoa;  generally,  hy  iinpaireil  nutrition.  The 
intestines  also  have  the  function  of  ex<Tction,  as  certain  toxins.  dru>;H, 
anfl  poisons  arc  elirnirmted  through  the  iritc>rine. 

Intestinal  Indigestion. — Intestinal  indigestion  is  a  term  applied  to 
the  syniptoiris  rc-,iilting  from  I'unetioniil  diTangenicnts  of  the  intestine 
without  actual  Instologind  changes.  These  may  he  due  to  tienroses  of 
sensation,  sei-relion  iir  movement,  to  ilimiruition  of  the  hile,  pancreatic 
and  intestinal  secretions,  or  to  excessive  haeleriul  action. 

Acute  intestinal  indigestion,  the  result  of  irritative  food  and  dietetic 
errors,  is  attendeil  with  c()lie.  HatuleiLce.  and  tliarrhea.  There  arc 
accompanying  symptoms  of  gastritis,  as  nausea  and  some  pain  In  the 
upi)rr  al«hmien.     The  feces  may  be  cliiy-eolored  or  unchanged. 

Chronic  intestinal  indigestion,  the  result  of  fre*|iiently  repeateil 
acute  attacks  or  prolongation  of  an  acute  attack,  very  rapidly  ticvelups 
into  a  catarrhal  enteritis,  with  actual  pathological  change  in  the  intes- 
tinal walls  and  with  s\in|itonis  i>f  tluil  <'i>ndition. 

Acute  Enteritis.  1.  Acute  Catarrhal  Enteritis.— This  results  from 
ingestion  of  irritating  food  or  of  toxic  fond  snhsliinces,  from  the  action 
nf  certain  drugs  (arsenie,  antimony,  and  mercury),  from  extension  of 
ititlammalion  from  neighboring  structures,  and  occurs  in  the  course 
of  chronic  eachet'tie  diseases,  in  diseases  of  the  heart  and  as  a  result 
of  acnrc  infections  diseases. 

.S'.V" /'/""'■■'■ — I'iarrheii  is  the  I'hief  syuLptom,  The  stooh  varying 
in  fre(|nency  and  in  color.  Colicky  pains  about  the  umbilicus,  with 
borborygnms  and  fre'|uent  desire  to  shiol  are  iisnally  present.  Fevt-r 
of  the  remittent  tyjx-  is  alway-  present  and  there  is  more  or  less  dchility. 
'I'lie  |)liyNicid  signs  -jIioiv  >orne  ilislcnlioii  of  I  he  ahilouicn.  clilViise.  tender- 
ness, and  tympany  on  percussion.    A  knikoeytosis  may  be  in>ted. 

l)iiiiiiii/.ti;t. — The  iliagnosis  is  sim(»le;  the  diffieiilty  lies  in  determining 
the  eaiisf  of  (he  diarrhea.  An  attack  i>ci'urririg  as  a  result  of  irritating 
food  can  he  told  h.v  I  he  character  of  the  feces.  If  theiliarrhea  is  caused 
by  poisons  or  drugs.  ()llier  symjUoins  i>f  jxiisoning  usually  present  them- 
selves. In  arsenic  and  antimony  poisoning  there  Ls  always  vomiting, 
extreme  diarrhea  and  rapid  eolhip.se.  Catarrhal  enteritis  due  to  neut« 
infectious  iliscase  is  utten<led  by  symptoms  of  the  resi>eclive  alFcctions. 
If  the  diarrhea  occurs  in  ihe  course  of  ruberculo.sis  or  syphilis  it  is  the 
result  of  a  sec-ondary  infection  of  the  intestines. 
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Diaf/wma  of  Part  Mift  . (jJVWn/.— Tin*  whole  jjut  usually  partalief 
of  the  intlaintDatiuti  which,  huwcvcr,  may  manifest  itself  with  givslcr 
vigor  iu  fTTtuiii  |>art».  'Hiui^  if  the  duodenum  istiicimrt  cliietly  afTeded. 
there  are  iisnwlly  |>ronouiioc«)  gastric  symploniB  asis^^ieia It-ci  with  jauuiJiiY 
uiul  hiil  liitlt^  ilinrrhea.  IT  the  rernaitiiii^  smiilt  iiile.itinf  is  rhiefiy 
involved,  gastric  symptoms  arc  less  marked,  tlie  stools  are  tnix«tl  with 
miieu-s  tliere  i!^  greater  riimhlinii:  and  less  tenesmus  than  when  tlir 
larger  txiwel  is  more  affeeted.  In  the  largv  intestine  the  inflainmatioa 
eaiisrs  the  dis'hnrge  of  large  amounts  of  miieiiit  not  intimately  mixed 
wilh  tin-  stiKiU.  'llHTe  is  lendernrss  along  the  course  of  the  colon 
and  some  tenesmus.  Acute  proctitis  gives  rise  to  tenesmus,  to  smaU. 
rniiiKiii  stools,  pain  and  teiulerneiis  in  the  left  lon-er  quadrant  of 
iilHlomen,  and  tenderness  about  the  sous, 

-.  Phlegmonous  Enteritis. — 'lliis  is  exlremel\'  rare.  There  is  present 
extreme  piiin  ;iiu]  ti>llii]>si-,  mpidly  going  on  to  death. 

;i.  Diphtheritic  Enteritis.  This  is  a  variety  of  secondary  jiiflammatioo 
of  till-  liiiurl  I  liiiraeterizcti  by  the  foruiation  of  u  false  inemhrane. 
The  (Hnulition  may  l»e  s>"tuptomless  or  diarrhea  and  alxlominal  p»ia 
niiiy  111'  prcM-ni,  Imi  there  is  nothing  iluirjicteristie  of  the  cunditton 
t'Mi-pi  tlu-  passiige  of  portions  uf  the  mombrane. 

4.  Cholera  Morbus  iChotera  Nostras).-  The  attack  is  characterixni 
liy  tile  .siiddcn  onset  of  mvitc  voiiiitinf;  and  intense  abdominal  psin. 
piir(i\\smiil  in  typf.  Tliis  is  soon  fi)llowcd  by  feiul  diarrhea  which 
I.-iliT  ln-conus  profuse  lunl  watery.  Severe  general  manifestations  of 
iiillapse  and  rxtrinii-  proslriiiimi  art.-  UMially  present.  The  attack  sub- 
sides in  twelve  lo  iweiity-fuur  hours  or  is  followe<i  by  gastm-intestinal 
cjiiarrli. 

'>.  Enterocolitis  or  Inflummatory  Diarrhea.— lliis  occurs  in  yoiiiis 
children  iind  is  i  Imracteri/ed  by  abrniitiies.s  of  nn.set,  r.ipid  exbrmstion, 
aliiiiiminjil  pain,  liii;b  fever,  and  diarrhea.  The  movements  arc  greenish 
ill  color  and  cxlremelv  ollViisive. 

li.  Cholera  Inlantum.-'rhis  is  u  imrticularly  severe  form  of  diarrhea 
in  bal)ies  wliiih  results  from  the  Inking  of  infected  milk  or  food.  The 
ousel  is  idirupt  "illi  severe  vondliiig  and  purging.  Tile  rourse  of  the 
disease  is  so  rapid  that  in  a  coinparativt-ly  short  time  stujiof  and 
i*oni;i  appear,  which  In  '.lil  per  eenl.  of  casus,  go  on  to  death. 

Chronic  Enteritis,  (hrotiic  catarrhal  enteritis  may  follow  an  acute 
attack  or  occur  sr<'oiidarilv  to  giistric  acliylia,  to  portal  cimgcstion 
the  reMilt  ol'  dl-vea-ics  of  ihc  liver  or  elironie  heart  disease,  or  may  be  due 
to  intestinal  parasites.  ICpidemic  (tropical)  ilysentery  and  am^^bic 
dysentery  are  discussed  elsewhere. 

S)fm!iliim!t.  The  cliief  symptom  is  constipation  alternating  x 
diarrlica  or  siinpl\  diarrhea.  Tho  .stools  contain  undigested  ft, 
sometimes  pns,  blood,  and  nmeiis.  The  feces  may  show  parasitef 
their  eggs.  Local  abdominal  symptoms  of  rnmbling,  tormina,  . 
flutnlence  are  present.  Chronic  calurrlml  giistrilis  with  its  trail 
symptoms  is  a  constant  companion  of  chronic  enteritis.    The  cli^ 
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inflammatiiry  process  of  the  two  organs  results  in  proiiouiK-cd  m-ur- 
asthenia.  consideralde  anemia,  and  Finiination, 

Parasites.  — I'anisili-.-i,  tlidr  dvh  nr  s]ifin-s,  enter  the  hiteslinal  trat-t 
with  food  or  water.  They  may  be  vcgi'tal)le  orgatiisins  as  haeteria 
or  fmij^i,  or  animal  nrgaiii>ims  as  forms  nf  prnlozna  or  wrmi-s.  CiTtain 
vegetable  organisms  (bacteria)  are  always  present  normally  in  the 
intestines,  while  abnormal  liaeteria  as  a  rule  cause  no  symptoms  us 
loni;  as  the  intestinal  mucou*  niemlirarie  is  intact.  The  symptoms 
proihieeil  by  the  protozoa  are  those  of  IcjchI  inflammation  plus  a  geiicpal 
toxic  infUtcncc  or  a  disturbance  of  assimilation.  Thus  Amirixr  coli 
cause  intense  Moody  mucus  diarrhea  with  great  tenesmus  and  general 
emaciation. 

Vermes  may  he  symptomless  or  else  cause  symptoms  of  a  general 
nature,  notably  anemia,  neurasthenia,  anil  convnhions,  or  local  sjTnp- 
tonis  of  catarrhal  inflamnuition  with  its  varied  symptoms. 

The  several  forms  of  tapr-worm  (Ttrtiin  solium,  Ttrtiin  ^nginatti, 
BiilhrimejihuUis  laliis,  etc.l  do  not  cause  local  symptoms  but  more  fre- 
citiently  cause  headache,  lassitude,  weakness;  in  children,  cotivuUions 
and  restlessness  at  night. 

The  roimd-iriirm  iAscaris  bihrirortli'x  and  Oxi/iirif  rfrmiriilrris) 
rause  -symptfims  chiefly  of  a  gastro-iiitcstinal  enteritis.  The  oxyuria 
also  causes  annoying  symptoms  of  itching  and  Imrning  at  the  amis 
with  tenesmus.  'Hie  MriinijijhjuU-»  pruducc  hical  intestinal  symptoms 
and  general  symptoms  of  severe  anemia. 

I'ni'hinrin  nniprU-iivn  (hook-worm)  invading  the  organism  through 
the  skin  or  by  the  mouth,  attacks  chiefly  the  upjier  alimentary  tract. 
They  picree  the  iniici.ns  nienibrane  to  suck  blond  frDm  the  capillaries. 
IllC  tiny  wounds  llu-y  make  continue  tn  bleed  after  they  leave,  as  a 
result  of  their  secretion  which  prevents  the  clotting  of  the  blootl.  These 
mimerons  small  hcinnrrhages  soon  produce  an  anemia,  varying  from 
slight  t(j  a  vcr\  severe  grade,  according  tu  the  resistance  of  thcimiividual 
and  the  number  of  parasites.  There  develops  from  the  anemia  typical 
symptoms  of  lassitude,  loss  of  strength  and  general  weakness.  In 
certain  li>calities,  notably  in  Southern  States,  primary  anemia  should 
never  he  diagnosticated  withmit  a  thorough  examination  of  the 
stools. 

Appendicitis.— This  is  the  most  inipintant  affection  of  the  intestinal 
trad,  ii  i>^  distinctly  a  disease  of  early  life  and  occurs  more  frequently 
in  males  than  in  females.  Anatomically,  appendicitis  is  probably  the 
result  of  some  conditiim  wlneli  results  in  the  relcnli'm  nf  intestinal 
contents  within  the  appernlix  with  secoinlary  multiplication  of  bacteria 
and  with  probnbly  an  incri'ase  in  iheir  virnlenev .  It  is  customury  to 
subdivide  acute  appemlieitis  into  various  forms  as  catarrhal,  interstitial, 
ulcerative  nr  ganRreiiou.s.  Clinically,  this  is  practically  imiaj^siblc. 
.\  slight  inflanmuitory  ermdition  of  the  appendix  may  set  up  a  train 
of  prononn<Td  and  severe  symptoms.  Converscb  a  gangrerams  ap|>eti* 
dix  may  cause  only  mild  and  inrioeuous  symptoms.    Therefore. 
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S}■m\tt^''^^f  will  be  in*Trl\-  diviilrd  into  those  ot-cumng  vritliout  pw« 
ftimiioii  anil  tbost-  uhiolt  prr^iil  th*'  ^.Mnptomn of  a  perforates)  apppnciix. 

AMwdtcitia    vitfaoat    Pvrfontton.— 'flic   nttaik    is    usually   u^lK-nd 
in  h\   jtain.     ThU  is  ilitTii'*-  m  fiist  hul  soon  becomes  lomlizeti  iD  the 
rifHit  lower  ))uii<trHiit  i>l  the  HlMlonira.    Lulcr  it  niuy  be  referretl  to  \bt 
litnliittru^.    At  times,  if  the  appendix  is  retrorecal,  the  pain  may  be  id 
iW  l«ok  or  In-low  the  liver.    If  llw  nppeiHlix  dips  ilon-n  into  the  |>i-!n8 
till-  pwiii  ii>«>'  Ix-  on  the  left  si<le  of  the  ahdomen  and  a.-VM^K-inled  Willi 
ve>ii-al  irri(al)ilii>  .    The  imin  vane,*  fmin  n  dull  ache  to  a  severe  mWc- 
lile  pain.     Nan^ra  and  freqwntly  vomitinR  attend  the  severe  pain. 
n»er»*  is  iistiallv  an  e«rij-  cnii4x>iniiaitt  diarrhea,  aiiceeetlod  by  rontftipa- 
lioii  hihI  rt'Millinf;  alHloniinal  distention.    Finn  pre&^ure  over  the  seat 
of  ilie  (win  elii-its  tnuirrnffii.    This,  li  niorp  marked  and  more  severe 
I'viT  MiUiinM'>  "*  |*oint,  H  i-irc«ni«Til>ed   spot   uiidway   belwi^^ii  the 
iiiidiilicii-'  ami  ihi-  anterior  sniK-rior  -.ihrp  of  the  ileum.     .Altrmpts  to 
|ud|Mte  the  iip|te)idi\  arr  iinw'urrantnl  and  dangerous.     ItigiitUp  oi 
the  rittlil   tv^■tn^  atid  overlyinR  miisrie.*  is  another  sigti  of  extreme 
inii><<n.-iiut\     t'lTt-r  \>  an  initmslant  symptom,  iIioukIi  always  present 
al  •Mtnte  lime  or  aiiotlier  in  the  course  <»f  the  disc'a.v-. 

.V  /.iii-.-.-i/f.nt.'  of  o\er  l.'t.OU)  is  usually  found.  .V'isoeiaied  with 
a  iionnal  dilfennilial  i-oiuit  a  teuktjeytosis  shows  a  moderate  infec- 
tii'ii  with  itoimI  piwir  i)f  n-'ivlnniv  in  the  patirnt.  The  higher  the 
lu'lMiii.iciir  iii-inri'pliile<  s"-  ''»'  mure  severe  is  the  infection.  A  low 
iiiikiM*  lir  (■■mill  wiih  iniirkiii  imrcsw  in  the  neulrophiles  (over  90 
|)iTi-iiil-'  indiiiiles  II  >eMTe  htfeetioii  with  poor  resistance. 

As  siiid  U'fon-  il  in  impuN^siMc  in  nmst  nises  to  tell  from  the  clinics] 
pli-rn^'  ilie  cMeiii  iin<l  Tierily  of  tin-  iiillamniatnry  involvement.  In 
^(eiiiTal.  llie  niiTc  iironontii'i-d  llir  Iik-iiI  '.viiif)toin>  are  the  more  wvere 
is  lli>'  iiifiriinn.  M:irkc<i  ciin-tttiiiiiinid  sxniptoms,  out  of  proportion 
to  llii-  lociil  si)iii>>,  fnipierillv  ilmiite^  ii  necrtilic  or  gaiijtrenou-s  appen- 
iliv.  liirn-aseil  ami  sprejidin^;  local  sittns  imliiati'  a  local  peritoneal 
iin  HlM'iiirol    I'l-coniiiiv;  irmirivd. 

Appendicitis  with  Localized  Abscess.     Ilcforc  pcrfonition  occurs  the 
piiiii-iit  iiiii\   luivi-  liiiil  an  iipparciii  toild  iiuiick  of  nppendicitis  for  u 
IVw  "la^-;  or  the  attack  nmy  have  lusted  for  a  lonn  tune  without  any 
iimiiit'e-^liiliun    cMcpt    nilicky    piiins.      This   -.ciiiitnce   of  events   may 
n'>ull  in  ihi- I'liriniilion  nf  an  iilist'cs-;.  if  lulln-sions  wall  in  t lie  inflamed 
iip|ii'niliv.     Willi  llir  roriri;ilioii  of  tin-  alisccss  ihe  pcneral  sym|>toms 
nniliTiio  a  cluin;;e  and  syiui>l(iins  of  sii|)iiuratioii  lici'orne  primounced. 
Tlicrc  iire  ('ImIIs,  fever,  sweats,  loss  of  appetite,  ami  seneral  prostration. 
The  early  rliiiility  K'^'cs  way  to  a  l}i>Kg,v  sensation  with  edema  of  tl 
o\^■^lyin^:■-kiM.    SoniiMlulnos  is  present  on  percussion  over  the  appendi 
|-',\ainiiiation  per  rciluiii  riiiiy  disclose  a  fliictnatirn:  mass  in  the  rect 
fossa.     If  operative  procedures  are  not  resorted  tn  the  ahseess  ma 
rupture  or  >yiTii)tiinis  of  septicemia  develop. 

Appendicitis   with  Perforation.     IVrluniliim  occurring  in  the  cou 
of  an  acute  attack  may  manifest  itself  by  sudden  sliarp  pahi  or  sud< 
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increasefi  local  tenderness.  It  may  be  shown  only  by  a  quick  rise  m 
t<-in|nTiitiir('  with  rl^'urs  ami  i-liills;  if  a  very  sevi-rc  iiiff<-tii>M,  a  fall  of 
tempera  lure,  ami  yt-iieral  ^-igiis  of  shock.  Soon  the  [mliciit  presents 
all  the  signs  of  a  penenil  peritunitis;  difrusi-  iiriiinl-likc  rigiiiily  of 
the  al"loniin!il  niusclfs,  inrTcasinG  pnlst'-ratc.  ami  severe  prostration. 

Differential  Diagnosis.-  'i'he  I'lirdiriiil  .-.yinptotnA  of  iip()eiiilii'itis, 
pain,  ti'iiiteriiess,  ami  rigidity,  siifliee  tii  make  a  (liagiio^is  in  a  typical 
case.  The  atypical  fornii,  hotte\iT,  fnipieiitly  present  a  series  of 
symptom's  which  necessitate  a  (HH'crentiatioTi  from  ()ther  acute  alMlonii- 
nal  uH'cetioris  ami  from  a  few  eonililiiins  outside  the  alidonien,  which 
in  turn  often  present  symptoms  most  siijinestive  of  appendicitis. 

Ti/j'li'iiil  Fn-i-r.-  Occasionally  the  onsol  of  lyphoid  fever  may  simulate 
appendicitis.  The  history  of  niiilaisc  for  ii  few  days  ]ireceilinj:  thi' 
pain,  the  milder  local  symptoms,  and  tlie  leukopenia  will  aid  in  ditTcr- 
entiiitinj;  the  condition.  Rarely  ajipi'mlieitis  dc\elop.s  as  a  result 
of  the  typhoid  ulceration  in  the  ceeimi. 

I'uniiiiiitiiii. — A  rij;ht-sidcd  pm-nrnonia  or  plenrisv  or  a  pericarditis 
may  be  manifcstcil  early  only  liy  sijjns  nufi  symptonis  cliaracteristie  of 
append ieili.s.  Careful  examination  will  result  in  a  proper  diagnosis, 
hut  the  jKissihility  should  never  he  fornottcTi ,  as  frequently  a  iliag- 
nosis  (if  (ippenilieitis  is  made  without  a  proper  examinalion  of  the 
thorax. 

Miilorin  occa.sionally  lie-ins  with  acute  alxlominal  svmiiloms  and 
may  he  suspected  only  hy  the  discovery  of  an  enlarged  ttplcen.  A  blowl 
examination  will  show  the  true  eoiulilion. 

Itcniil  Culii: — When  the  appcnilix  U  pointed  downward  it  may  give 
symiiloins  eomparahle  with  those  necnrrin;:  in  renal  colic.  The  pain 
in  the  latter  Cfindilion  i>  sharp,  cutting,  and  more  severe.  Disturbance 
of  micturition  is  more  pronounced,  and  the  urine  usually  shows  blood 
cells  grossly  or  microscopically. 

l)irtr.t  criiteK  in  floating  kidney  are  differentiated  by  the  absence 
of  fever  and  hy  the  discovery  of  the  SAVollen  |)alpidilc  kidney. 

(Jii-ilni-iiitrKtiiitil  ciilic  is  at  times  mistakeii  for  appcndiciiis.  The 
history  of  dietetic  errors,  the  absence  of  locali/cd  pain  with  teralerness, 
and  the  afclirile  course  reailily  distinguish  the  former  from  the  latter 
condilion. 

.Iriili-  nilill.i  due  to  stercoral  accumulations  is  diflicult  and  at  times 
im|ios>ihle  to  iliapinosticate.  It  is  usually  les^s  acute  in  onset  and  the 
intestinal  symptoms  are  more  proTiouiice<l. 

Antfr  } iitrntiiKi}  IHi.itriirli'iii. — Stcn-oraceons  vomiting,  early  severe 
oonstilulionai  >\iri]ilonis,  and  diiru-c  divlcntlon  will  he  results  of  the 
nbstruclion  not  found  in  appendicitis. 

hijltiiiiiiiiiliim  (if  till'  ii'ill-hliiitiirr  rtml  hit iiiri/  c'llii:  limy  simulate  appciali- 
citis  or  may  be  simulated  by  appendicitis,  Careful  physical  examination 
will  show  the  Inealioo  of  the  pain  ami  temlcrness  in  appendicitis  to 
he  lower  in  the  ahdoinen,  The  presence  of  jaundice  i.s  an  invaluable 
sign  i[i  diU'ercntiaTirig  the  two  conditions. 
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ehililren.  The  symptoms  are  those  of  diarrhea  and  colicky  pains 
associated  with  rapid  emaciation  and  const itiiUoniil  signs  of  Inhere ulosis, 

Examinntitin  shows  a  much  distended  tympanitic  abdomen  which  may 
later  contract.  The  mesenteric  glands  along  the  spinal  column  are 
found  to  be  enlarged,  and  later,  when  the  abdomen  has  retracted,  the 
coih'd-up  inlcsitines  may  bo  palpated. 

Syphilis  of  the  Intestines. —Lesions  of  c()ngenital  and  acquired 
syphiiN  occur  riin'ly  in  the  intestines.  The  symptoms  arc  those  of 
simple  intestinal  ulceration  or  slnctnrc.  The  diiignosis  i:i  based  upon 
the  liisliiry  of  the  associated  findings  of  s_\-philis  and  the  positive  sero- 
logical reaction. 

Amyloid  Disease.  Amyloid  disease  of  the  intestines  presents  one 
constant  syinptiTii  freipieni  and  wuler\'  iliarrlini.  Tlie  diagnosis 
is  based  upon  the  reco|;riition  of  some  cause  for  amyloid  degeneration 
toiii'ther  wilh  lis  occurrence  in  other  organs. 

Embolism  and  Thrombosis  of  the  Mesenteric  Arteries.— This  is 
usually  a  result  of  atheromatous  plaques  of  the  mesenteric  arteries. 
Sudden  severe  abiloininid  cramps,  folk>wed  by  vouiiliiig  and  diarrhea, 
both  of  which  soon  become  hemorrhagic  and  copious,  rapid  fall  in 
temperature  with  signs  of  shock,  tympanites,  ami  distcnlion  of  the 
intestines,  together  with  free  fluid  in  the  alMlominal  cavity,  are  the 
characteristic  symptoms  of  the  condition. 

Anj^  Abdominalis. — Tins  occurs  in  patients  with  arteriosclerosis. 
Usually  after  physii-iil  effort.  It  is  ehaniclcri/.ci!  Iiy  paroxysmal  attacks 
of  abrlominal  j>ain  followed  by  rapid  meteorism.  The  absence  of  fever, 
the  high  blood-pressure  and  the  rather  rapid  .subsidence  of  lliccoiidiiton, 
rlitl'ercntiates  i(  froni  other  nc-utc  aiidoiniiiai  coruUlions. 

Intestinal  Diverticula. — These  arc  pouchings  of  the  intestinal  wall, 
true  diverticula,  and  arc  cither  congenital,  as  Meckel's  diverltciihim. 
or  the  result  of  congenital  predisposition.  False  diverticula  are  hernial 
protrusions  of  the  mucous  coat  tlirougli  the  muscular  coat  (.Stengel), 
The  false  diverticula  arc  found  for  the  most  part  in  tlie  descending 
colon  and  sigmoid  Hcxiirc.  Diverlicuht  are  subject  lo  the  same  ai'Ule 
ami  chronic  inHamnialory  processes  as  the  appendix  and  present  much 
the  sanu'  clirueal  picture  when  inflamed.  At  limes  the  symptoms  are 
largely  obstructive  in  character,  closely  resetnbliiig  those  of  intestinal 
carcinoma.  Undoubtedly'  many  obscure  pains  in  the  left  lower  qund- 
raiit  of  the  ahdmncn  arc  n  result  of  a  diverliculitis. 

Intestinal  Obstruction.  —Etiology. — Intestinal  obstruction  may  he 
ai'ute  or  chronic.  Tin-  palhogehii'  factors  may  be  outside  of  llic  intes- 
tines, in  the  intestinal  wall,  or  within  the  intestine. 

I.  Disorilrr.i  (hit-iidi'  cf  ihr  Jn}eslines.  —  {\)  Pressure  of  tumors; 
(2)  constricting  bands;  (^il  hernial  orifices;  (4)  adyiiamic  obstruction: 
(5)  volvulus. 

II.  Duiorden  of  the  Intritiiial  IVall. — ^(1)  Invagination  or  intus- 
smeeption;  i'2)  cancer  or  tumors;  f^j  strictures  the  result  of  contractions 
from  iiealing  uleers;  (-1)  congenital  kinks  of  tlie  intestines. 

U  
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III,    .icciimuttituiru  wtlhin  the  Intestines.  —  (I)    Feces;    (2)  fore 

material,  wonnH.  fiMxl,  etc.;  CA)  impacted  ^l(-stoiies.  i 

Acute  Intestiskl  Obstnictioii.— Tins  [imy  <k-vp1op  suddenly  fr| 
stranKiilntion  of  tht  intestine^  in  hernial  orifices  op  l>y  l>tinds,  op  k 
result  of  Vl^!v^llu^  i»r  ititii>MisiviitiHii.  h  is  n  Mfiucl  of  pt^ritoiiitis  ■ 
frt'(|iie»tly  (ievelops  in  the  course  of  chronic  obstruction. 

SvMiToMs  Common  to  all  Forms  of  Acite  Oustrcction. — t 
local  symptoms  depend  upon  the  nature  and  the  seat  of  the  obstnicti< 
('•niJitijHitiiin  is  tin-  mniii  symj>ti>m.  It  i*  m  complete  as  a  rule  tb 
not  cvc-ii  flatus  escapes.  Priin  may  be  at  the  si-at  of  the  t^bstrurti 
or  nhoiit  the  umliilicus.  it  Li  intense  am)  eolicky  and  iissociatcd  ni 
tciidenicss  over  the  painful  part.  }'oitnting  wwurs  soon,  tin-  n-sult 
n-ficx  irritiiiuiM  iif  the  stomach  and  of  reversed  peristaUis.  At  fit 
njitery  mid  iiuitreiisive  it  s.iim  becomes  appHrently  fecal  in  cliiiract 
mill  liiler  Irnly  fecal,  (ieiicral  symptoms  are  tluwe  of  extreme  pr< 
tnitioii  and  :<lioel{.  ■hist  uliy  ihi«  :shiiu]d  be  »o  pruiiounced  and 
early  is  not  ktiuuii.  It  results  from  the  accumulation  of  extreme 
ti)\i(-  lliiid  ill  tlic  iritcNiim-nliove  tl«■l^b^^^llctioll.  The  Huid  is  so  poisa 
iiii^i  thai  after  lAperiiucntid  intestinal  ohstpuction  it*  injection  u^ 
niiriiiid  Hiiiitiiil'  uill  kill  ttu-in. 

riiYsiCAL  KxAMiXATlnN.-  The  patient  is  extremely  prostrated,  wil 
till'  j;enfrid  sipiis  iif  collaps*'  nr  >hiick.  The  alxlouieii  is  distended  bl 
soft  and  llai'i'id.  with  sunic  tcndcriu-^s  over  the  site  of  the  ol)structioi 
()<'(*ll^illll^ll\  ii  tumor  <'aii  l>e  |iiilpiiit'd  or  peristalsis  may  be  seen  ahoi 
the  cdnslriitiiin.  Mctcorisin  is  <liscovcn>d  above  the  obstruction  by  tl 
tympanitie  note  on  pereussiiiri.  Mndleil  ijiiliiesw  may  be  present  ovt 
the  site  of  llic  fircatot  tcndcrne-s. 

DltTKItKNTUTlMV  .11*  TIIK  \\niol>  InpIUTS  <IF  ArtTK  ObrTRFCTION.-' 

Slnni'iutiitii,!!  of  till-  inlcf^lines  by  bamls  ocnirs  most  frequently  i 
the  ili-iJi-eeal  iiiiil  pelvic  rt-jiioEi^.  A  hi^iury  of  a  former  perltonit 
may  be  ubttiined  from  the  patient,  or  u  history  of  inftummatiou  of 
peritoneal  euvercd  struclupc,  as  ilic  ap]H'ndix,  I-'allopian  In  he,  or  gal 
bladder.  Straii'.;iiiiilion  ma  \  lie  llic  roiiU  of  iricnnrrfilion  of  a  knuck 
of  ant  ill  an  cMcrnal  herniiil  orilifc  nr  may  result  from  the  formatio 
nf  an  iiileriiul  hrrniu,  llie  intcsliiie  slip]»iiij,'  inlo  llic  jejunal,  periecca 
or  ititcrsiKUioiil  fossa,  or  thrtnijjh  the  furami'ii  of  Winslow  or  an  npertu] 
ill  thi'  omi'iiliiin. 

.SlninfTulalion  lururs  as  a  rule  in  middle  life.    The  attack  commeno 
suddenly  and   ii»uall\'   pn-st-iits  the  l\jiieal  syni|it<)ms  of  obstnietio 
The  pain   Is  severe  and   paroxysmal.     I.owd   tenderness  is  not   nr 
nouneeil  .so  early  as  in  other  forms  of  obstrnctioii.    If  the  strnngult, 
is  ihnmtth  an  external  hernial  urifiec,  exaniiimtiou  will  <liseliise  it. 

Vi'lnitiix  is  a  rare  condition,  oecnrriint  n-nall\    late  in  life.     Il 
a  result  of  twistiin;  of  the  lKn\e!  upim  an  aiinorinallv   ioiij;  meseiitt 
It  occurs  riuisl  frci|Ucntly  in  the  sifinuad  flexure  and  hence  the  p 
and  tenderness  are  mnrt-  frcqnent  on  tlie  left  side  and  often  attsociai 
with  PtTlul  synijitoms.    The  pain  occurs  carl^',  h  not  so  severe  as 
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the  other  forms  of  (ibstriK-t ion,  anil  is  frfinu-mlycorir*lMiil  witli  exacerba- 
tions.    Witniliiig  is  present  lato.    Mcteorism  is  early  ami  pronounced. 

liihiMu^ceiition  is  an  inva^inatiuii  of  the  iiitrsiiin-s,  llit-  upjicr  por- 
tion being  piishet!  into  the  himeii  of  the-  part  immediately  below.  It 
orijjiiuttes  most  frequently  at  the  ikotccal  \hIvi-,  ami  ihililrfii  are 
purtieularly  likely  to  he  iiffeeted.  The  pain  is  intense  and  paroxysmal 
an<l  early.  \  ouiitinj;  i-;  mil  so  severe  iinii  does  not  ap])ear  as  eiirly  as 
it  does  in  obstruction  higher  up.  The  elianirterislie  diarrhea  whieh  is 
present  is  an  important  ditferential  point.  It  nccurs  early  in  the 
condition  and  may  continue.  The  stoiils  at  first  contain  fecal  matter, 
but  soon  the  movements  become  hlimdv  and  mixed  with  mucus.  The 
evacuations  are  attended  with  niarke*!  tenesmus.  Exatnination  will 
disclose  a  palpable  tumor,  characteristically  sausage-sha|)ed.  Tender- 
ness over  this  tumor  is  marked.  Metenrism  Js  usually  absent.  Visible 
rectal  examination  often  iliscloscs  the  dark  gangrenous  bowel,  which 
will  be  I'ounrl  to  be  teuiier  aud  paiuful  if  palpuleil, 

Adi/iiamic  ubxtnicti'in  from  paralysis  of  the  bowel  is  usually  a  result 
of  peritonitis  aud  U  djlferentiated  from  mechaniial  obstruelion  by  the 
presence  of  fever  following  an  initial  i-lnll,  by  the  history  of  or  deter- 
mination of  some  cause  for  the  peritonitis,  by  the  absenci'  of  fecal 
vnmitiiig  and  by  the  early  rigidity  of  the  abdominal  wall.  It  must 
be  remembered  that  general  peritonitis  itself  may  develop  in  from 
twenty-four  to  forty-eight  liours  after  tlie  iiulial  ttymptoms  of  acute 
obstrui'tiou.  Obstruction  from  paralysis  of  the  bowel,  the  result  of 
emboliMn  or  thrombosis  of  the  ulc^eu^^■^ic  artery  is  differentiated  from 
mechanical  fibstnu'tion  by  its  iicrnrrcnce  in  arteriosclerotic  individuals 
with  high  bl"od-|jrcssure  and  the  ei)lii-k\  character  of  the  passages. 

Acute  uhxirHcti'in  (levfli>j'iiig  an  a  remuH  uf  Menosin  of  the  hourl  ma\' 
ap])car  suddenly.  It  presents  the  charai'teristii- .-.ymptoms  of  any  acute 
ijbstrnetion  plus  the  earlier  symjitoms  of  the  chronie  obstruction. 

TiiK  Site  ovOusTitrcTiox. — If  a  diagnosis  of  the  cause  of  obstruct imi 
is  made,  the  usual  position  of  that  forui  should  be  borne  in  mind.  The 
site  of  obstrnition  is  indicated  by  (1)  location  of  the  pain;  (2)  eluir- 
aeter  of  the  stools;  bloody  and  uiucns  stools  at  times  if  obstruction  is 
loiv;  ('i)  character  of  the  vomiting;  more  severe  aud  earliiT  if  the 
obstrui'tiou  is  high,  and  orteii  not  fei-al;  (4)  ih'gree  of  meteorism;  the 
hjwcr  the  obstruction  the  greater  the  int-teorism;  l.'t)  rectal  examination; 
obstruetiou  of  the  large  bowel  is  visible  thnaigh  the  jiroctoscope  at 
times;  {(<)  peristalsis,  in  thin  snbjei'ts  visible  at  times  down  fo  the 
obstruction;  ("}  changes  in  urine;  the  higher  the  ob.stniciion  the  greater 
the  iudieamiria  utal  likclihmid  of  aroiria  ;  (S)  general  eonditicjo;  the  more 
severe  anil  rapidly  ileveloping  thesym|»tonis  the  higher  the  obstruction. 

L)iKFEitF.\TiA[.  l)iA(;\*osTs. — .\eute  (ibstruction  is  diU'crentiated  from 
various  acute  alMliiminal  conditions  as  acute  hcnuirrhagie  pancrea- 
titis, ai'Ule  appendii'ilis  and  rnjitureil  ga.strii'  ulcer  by  the  pronounced 
meteorism,  the  fecal  vomiting  anil  the  absolute  constipation.  Chrouie 
peritonitis  and  tul)ereulou>  peritonitis  with  vomiting  and  sevr 


60S  SPgCTAt  DrAGXOSJS 

»upation  ran  a  toager  conne  than  Mnitr  ulotiaftioct.  pnstratioo  aad 
pain  UT  not  so  wveir.  and  fecal  rnmiung  »  ahwnt.  Maiied  abrlontnl 
dbteotioo  to  tfae  caorsr  of  amtr  mfcctioa*  <lbeases  or  an  entaoceGtis 
do  Dot  show  ab-tolulr  mosripabon.  an  enema  brining  aw-ay  fecal 
nutter. 

Chraoic  Intesonal  Ob8tnictioo.-^tei]a6k  nf  the  intestiDes  e  gradual 
in  onact  aiuJ  (K-t-urs  unlv  jn  ikIuIll  The  cfaandrri^tic  symptoms  are 
conttantly  iD€T«s«in);  coostipation.  spnrioas  diarrhea,  and  imgulor 
rotick>'  pairux.  If  ih^  (k>Kiinj<-lion  t*  bi^  up  in  ibc  small  intesttne 
constipation  is  usually  Iru  proaouncvd,  while  local  {gastric  s>-nipromi 
of  ga^trettasis.  eniriaitnns.  itau^^m.  ami  vomiting  predomiiuttr.  Local 
conditions,  inflicatiug  the  rausc  of  the  obstruction,  may  be  present, 
a.'*  a  fibmiii  r>r  ovarian  tumor,  a  cancer  nf  the  intestinal  wall,  a  lii:<;toTy 
of  a  previous  Ir)«-aliz4.-d  [HTitoniti*,  or  some  such  causative  factor  m^y 
be  ohtaineri.  General  sj-mploms  are  tbo^e  of  inanition  w  ith  ihe  nervous 
train  of  r<ym[>ton)!<  re^iullinE;  fmm  intestinal  toxemia. 

Kxaminotiim  of  the  abtlomen  shows  ihe  presence  of  peristaltic  wa\*e9, 
)Mrti<'ul»riy  if  the  olwlmetion  \*  low.  There  may  be  some  di^steution 
or  the  nMonien  may  !>r  flat.  In  either  case  the  abdominal  walh  are 
Tvliixcil.  A  ffcjil  tumor  can  l>e  iKiliKitol  nlien  the  obstrueiion  is  low; 
if  high  up  the  stomnth  will  l>c  foun<l  dilated.  The  stools  show  mucus 
and  at  timen  blood,  liarely  there  may  J>e  alterniioiM  in  the  »tiape  of  the 
stools.     .Y-ray  is  frcfiuentiy  a  \-nluable  aid  in  arrinnfi  at  the  diagno^i^ 

Cancfir  of  the  Intestinea. — Cancer  of  the  inte*tiiie^  occurs  most 
frciHieMt|\  eiltur  in  tin-  ittuui.  culnnie  flexuro.  or  re(1um.  It  may 
r[iii[iit'(->l  iisi-if  onlv  by  pnif;res'<ive  emiiciiifion  and  carheVia  luitil  the 
Miil'liri  ofcurniife  of  obstniciion  of  the  bowel.  Local  symptom* 
dc|>(ii(l  upon  the  location  of  the  c.-ircinnma.  If  in  the  iluodenum  s.vmp- 
toitiv  iif  t'i'-iri''  rcliiitifiti  an-  inarktil.  jatindice  is  infrequently  present, 
and  a  |)!il|)iiblc  tmnor  to  the  rii;lit  «»!'  the  pyloru-  and  less  movable 
ihan  II  joloric  ciuirt-r  iniiy  lie  |>[il|iatfil.  If  itie  renminiii);  part  of  the 
Miiall  intestine  lie  involved,  pain  of  a  Lolicky  nature  \s  a  constant  s>'ni|>- 
loni.  With  lhi->(i<riir'<ym]>tiiin-of  |la^1ml(>l»lru('til<IUls|HlinHlldeu^sti- 
|^;ltilltl  iiilerrialinn  willi  diarrhea.  llemorrliaKe  from  the  Imwel  is  tisual. 
It  niax,  tuiwcMT.  lie  reeogniiicil  only  li\'  cln-miral  i-xiimiiiaiion  of  the 
Htoiils.  f 'ivnccr  of  the  colon  is  munifested  by  twd  importmit  symptoms, 
I'oliiky  pain  ami  const  ipatitm.  perli;ipi.  alternating  with  diarrhea.  If  the 
tumor  olctnu'l-''  the  lowi-r  liowcl.  thrre  niny  lie  alterations  in  tlic  shape 
of  tile  bowii  riliivements  as  rilibnn-sliaped  stnoK,  IJlooil,  mucus,  and 
pus lelN an-  fonnd  in  tlu^ slonls  wlu-ri  iIktc  is  iiircruliim  oi'  liic  neoplasm. 
Cachexia  will  develop  sooner  or  later;  as  a  rule,  the  nearer  the  cancer 
is  to  III''  --Ininarh  the  more  nipid  unci  proimnrnrd  the  caeheKia. 

Examination.  Tin-  riin-.t  fluirarlrrihtir  ]>liysical  findlne  is  a  tumor 
wliich  is  ii-nalb'  leiuliT.  i\iii;r  in  llie  li'iii;  ri\is  of  tlie  inte-stine  mid 
lunvalile  if  in  tin-  small  intesiinc,  (ixeil  if  in  lartje  intestine.  Its  detection 
is  faciiitateil  iiy  hnviiiR  the  patient  tc'*t  '"i  ''is  liands  nnil  knees  and 
then   |iiil|iatinjr  \\\f  uli.|onien    wiih  tlie  Mat  of  the  hsind,     iVnstolt 
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waves  can  be  seen  at  times  approaching  the  site  of  the  tumor.  Gurgling 
may  he  heard  i>y  nnsniltatiou  over  a  luirior,  ami  is  due  to  tlic  fecal 
slreani  being  forced  through  the  narrowed  lumen  of  tiie  inte'stine. 
Inflation  of  the  colon  may  outline  the  cancer  if  in  tlie  lower  part  of 
the  intestine.  The  proctoscope  brings  into  view  those  cancers  that 
lie  in  descending  colon,  sigmoid  Hexnrc,  mid  rectum.  A'-ray  will  fre- 
quently rlcnionstrate  a  malignant  growth  in  the  intestine. 

Diagnosis  is  bastil  npori  (I)  the  general  synijitoms  of  cancer;  (2) 
the  tnnior:  (\i)  eonstipation,  becoming  progressively  worse. 

Hoa.s  in.tist.s  upon  the  importance  of  the  smlden  occurrence  of  niixler- 
ate  obstnu'lion  in  healthy  persons  over  thirly-four  years  of  age,  anil 
considers  the  obstruction  of  peristaltic  waves,  particularly  sudden 
lightning-like  contractions,  very  important. 

Benign  tumors  of  the  intestine  occur  in  the  large  bowel.  Hemorrhage 
anil  tcMcsnms  nrc  the  principal  manifc-stations. 

Diseases  of  the  Colon.  —Many  of  ibe  diseases  of  the  colon  are  dis- 
cus.sed  under  the  various  iiilestiiiiil  iliscjiscs,  but  aslhc  colon  may  be  the 
seat  of  disease  which  is  not  directly  nuiulfestctl  elsewhere  In  the  Intc-stinal 
traet  or  may  possess  certain  congenitnl  nial  formations  foreign  to  the 
remaining  gut,  these  conditions  will  he  lirictly  desiTibed,  bearing  in 
mind,  however,  that  alfections  of  the  folon  will  probably  cause  symj)- 
tonis  (if  functional  distnrbances  in  the  small  bowel. 

Movable  Cecum. — This  is  a  rcsnll  of  congenital  malformation  of  the 
mesocolon  of  the  cecum  of  such  a  nature  thai -for  some  distuin'e  along 
the  nsi'eniling  colon  il  maintains  the  type  of  the  mesentery  and  is  not 
atlnclieil  to  llic  piirietid  peritoneum  (Sailer).  The  symptoms  are  tJie 
result  of  the  displacement  and  distention  of  the  cecum.  Vague  colicky 
pains  In  the  right  lower  abdoiniiud  (piadrant,  co[i:^ti|>ation,  with  mucns 
iu  the  stools,  and  Inlestiual  flatus  arc  frequent  findings.  Often  the 
symjitoms  are  sueli  that  a  chronic  ji]iprK(liciti.s  i-.  snspccted  and  ajipcn- 
(lectouiy  is  performed  withont  the  expecteil  relief  of  the  symptoms.  The 
patients  are  nenraslhenie  anil  jioiirly  imnrislied.  l'li\'sical  examination 
will  disclose  gurgling  in  the  right  iliac  fossa;  some  tenderness  may  be 
present.  Infiatton  shows  dilatation  of  the  cecum  and  insufiieiencjof  the 
Ileocecal  valves.  A'-ray  discloses  a  dilated  cecum  In  which  liitsmuth 
may  be  retained  for  many  hours. 

Idiopathic  Dilatation  of  the  Colon. — Extensive  and  persistent  ililatation 
of  the  colon  results  from  a  valve-like  union  of  the  sigmoid  and  reetimi, 
or  from  a  eongenilally  enlarged  and  misplaced  colon,  'i'hc  character- 
istic finding  Is  a  large  iibdomlnal  swelling  due  to  gas,  occurring  prac- 
tically always  in  children.  The  enlargi'ment  may  be  unifonn  or  more 
marked  on  tlic  left  side  of  the  abdomen.  Passage  of  a  rectal  tube  will 
relieve  the  distention.  Subsequent  inHation  will  outline  the  colon 
and  cause  a  return  of  the  swelling. 

Simple  CoUtls  occurs  occasionallj-  as  an  independent  disease.  It  is 
niariifeslnl  b\  aiiitc  diarrhea,  bloud-tingeil  stools  with  em  Tuble 
mucus,  local  pain,  and  tenderness. 
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Physical  Examination. — Tlii'  patii'iit  prcsi'iilw  tho  gciipriil  feiiturt's 
of  the  liatiitiis.  TIil-  jiiisitinn  of  the  stomaHi  can  he  arcuratcly  outlined 
(iril\'  \t\  1,'Jislric  iiiHiition.  Tin-  jjrvHter  i-iirvutnrf  imi,v  Ix-  jnsl  hclow 
the  umbilicus  or  It  may  extend  down  to  the  pelvis,  A  dilatation  of 
the  stuiUiii'li  wnlls  i.s  fre(]iiently  foTUid  in  Hssociatinn  witli  the  ptosis. 
The  jjrtstrie  oonteiit^  show  a  diminution  of  free  liydroehloric  atid  in 
('aM'>  without  much  diluljilion.  Jf  there  is  mnch  motor  stasi-s,  jtii  lictual 
aeliylia  with  retention  will  he  found. 

The  diagnosis  of  gastniptosis  is  verified  Iiy  the  jr-ray  whieli  shows 
the  exact  position  of  the  stomtieh  with  remarkable  eleiirness.  Traiis- 
ilhniiiniitiiin  uf  the  .stomach  may  nhit  be  employed  in  order  to  get  a 
cl'-ar  niitline  of  the  position  of  the  "rf;aii. 

Nephtoptosis. — This  is  a  \ery  (rctiuent  and  commonly  demonstrated 
cfindiliou.  It  must  not  be  thought,  liowever,  because  n  kidney  can  be 
putpated  tliat  it  will  ulve  syuipfonis.  Only  one  case  in  ten  gives  the 
eharacteriatic  >.yiuptonis  of  dragging;  [laiu  in  the  side,  irritating  urinary 
symptoms,  gastric  distre.ss.  and  nervousness.  If  the  kidney  is  freely 
movable  tJiere  may  occur  intermittently  a  torsion  of  vessels  and  nerves 
with  «  resulting  hydn)nephrosis,  The  resulting  syndrome  of  intense 
pain  referred  lowanl  the  genitalia,  nausea,  vomiting,  and  signs  of  col- 
lapse is  ktiown  as  Dietl's  crisis.  With  the  passage  of  large  (piantities 
of  urine,  relief  of  the  synijitoms  fullow, 

lixatiii nation. — The  kidney  shouUI  be  first  palpated  with  the  patient 
lying  down.  To  accomplish  this  the  left  hand  i>  placed  under  the 
kidoe\  [iimeli  mid  is  presserl  upwanl.  The  right  liaiid  is  then  placed 
ju-it  below  the  costal  margin  and  the  patient  is  instructed  to  take  a 
dei'[i  liri'atii.  At  the  height  of  ins|iirali"ns  the  lingers  arc  [luslu-d 
deeply  down  under  the  costal  margin.  A>  the  air  is  exhaled  and  the 
pressure  slightlv'  relaxed,  the  smoijtJi  surface  of  the  kitlney  can  be 
felt  slipping  under  the  fingers.  Pressure  upon  the  tumor  is  painful 
ami  i-iiuses  a  siekeniTig  sensation.  If  the  kidney  is  exlreniely  movable 
it  may  be  necessary  to  employ  the  following  procedure.  The  side  Is 
graspeil  by  one  hand,  the  fingers  being  beneath  the  kidney  pouch  and 
the  thumb  at  the  eostal  margin.  Firm  pressure  is  made  by  the  thurub 
and  lingers  to  prevent  the  passing  of  the  kidney  back  into  its  be<l. 
The  abdnnieii  is  then  either  carefully  palpateil  with  the  opposite 
hand  until  the  kidney  i>  found,  (jr  prevsure  is  exerteil  upward  by  the 
palm  of  the  hand,  wliieh  will  cause  ihe  kiilney  to  slip  under  the  thumb 
of  the  other  hand.  Palpation  should  be  done  with  the  patient  in  the 
erect  [jcislurc  ur  King  on  the  side.  The  kidney  eaniiol  be  felt  when  the 
patient  is  in  the  jirone  posture.  It  is  well  before  making  the  examination 
to  have  the  patient  move  briskly  around  in  order  to  displace  the  kidney 
somewhat. 

(.'riw.— The  urine  shows  nothing  <-haraeteristic  of  the  condition. 
The  relief  from  an  attack  of  Dietl's  erisis  is  acconi|)anied  by  an  exces- 
sive ilow  of  urine  which  may  contuin  albumin  ami  IiIoihI. 


CHAPTER  XI, I 

DISEASES  OF  THE  LIVEU  AND  PANCREAS 

THE  LIVER 

The  aymptoms  of  disease  uf  tlie  liver  ttre  due  to  (J)  tlie  morbid 
.processes  resulting  In  changes  In  anutfunicul  wtructure  of  the  liver;  III) 
disturbance  of  the  fniictioiis  of  tin-  hfp/ilic  cells;  (III)  oltstructioii  of 
the  rhatniels  for  the  How  of  blood  or  i>ile. 

I.  Symptoms  Due  to  Anatomical  Changes. — The  niorLi<]  processes 
caust'  anatomical  cliaitgcs  in  the  size,  shape,  and  consistence  of  the 
liver.  For  example,  congeslon  of  the  liver  results  in  an  increased  size 
uf  the  orgau;  cancer,  in  alterntiims  in  the  shape,  tni<l  fiitt\  infillriilion 
in  softening  of  the  tissue  of  the  cn!i\ri;cd  piil|)ablr  liver. 

IT.  Symptoms  Due  to  Fimctional  Disturbances  of  the  Liver.-  -The 
functions  of  the  liver  arc  1,1}  to  secrete  Ijile;  (2)  to  render  iiinoeuous 
certain  poisons;  t'.i)  to  assist  in  the  metabolism  of  proteins;  (4)  to  store 
glycogen  and  to  secrete  it  as  glucose  when  required  by  the  orgaiiisili; 
I.'))  to  store  flit  find  to  release  it  when  the  external  >npiily  heiomps 
deficient;  ((>)  to  destroy  hemoglobin  atid  erythnicytes.  Functional  tlis- 
turbances  of  the  liver  inanifesl  themsi'lves  eliniciilly  by  such  symptoms 
iis  heailache,  lassitude,  and  ()ften  meufiil  hebetude  or  pronouneeij  e^eite- 
luent.  ilue  to  incomplete  destruction  of  poiMui-.  or  by  symptoms  due 
to  faulty  nietiibolism,  as  wasting  and  Ciichexia. 

III.  Symptoms  Due  to  Obstruction  of  the  Channels. — Obstruction 
of  the  bile  dncts  or  capillaries  causes  janutlice.  Obstructiou  of  the 
i)loiid  eliJiniK-ls  eioiscs  congestion  of  the  liver. 

Historical  Diagnosis. — Primary  diseti^e  of  the  liver  is  riirc,  secondary 
is  common,  therefore  knowledge  of  possible  eti<ilogieal  factors  is  of 
particular  aid  in  the  diagnosis  of  hepatic  aiVcetioiis, 

Social  History.—  Diseases  of  the  liver  usually  occur  late  in  life;  sex  is 
insignificant  from  a  diagnostic  standpiiiiil.  e\ce|H  that  repeated  jireg- 
naney  seems  to  have  some  influence  in  the  fonnittiou  of  ^all-stones. 
The  habits  of  the  patient  are  important;  alcoholism  points  to  cirrhosis, 
excessive  use  of  stimulating  foods  to  hyperemia. 

Previous  Disease. — The  occurrence  of  heart  disi-ase  or  obstructive 
lung  disease  points  to  congestion;  infections  disease  to  an  otherwise 
unaccounted-for  cirrhosis;  ilyseiitery  to  abscess;  syphilis  to  cirrhosis, 
gumma,  or  amyloid  disease;  chronic  snpiiuration  to  amjioid  disease 
iiiiii  pyemia;  suppuration  in  the  portal  area  to  multiple  abscess. 

Subjective  Diagnosis. ^Paiu,  in  congestion  and  carcinoma  of  the 
liver,  b  dull  and  aching,  with  a  sense  of  distention  in  the  right  hyixi- 
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rhomlrium.  In  acute  perihepatili^  it  is  sharp,  lanrinntin^,  and  cxii);)^r- 
ated  liy  Itrciitliin^.  In  iliscn.scs  nf  tlw  hili-  pussagi-s  il  is  sharp,  roUcky, 
and  spasniddic.  particularly  hi  choU'hthiaKis.     lii  chnmif  <lisfasc*s  of 

llic  ii\tT,  pain  is  uMiaily  jiIim'TiI. 

ObjectiTe  Diagnosis. -Jaundice.-  •THundice  presents  two  forms:  an 
ohnlnirliti^  jiiriiiy  the  pcsull  of  olistriictiiin  nf  llic  biltf  duels,  and   the 

S(>-callc<i  iiim-ohi'ln/rlirr  or  hcttcr  hruiiiliflic  form. 

<iK\KiiAL  Symitiims.-  (1 1  1  )iMiilnratiori  of  the  skin  uml  mucous 
inriiilirjirn's;  (2)  discoloraliini  nf  the  secretions  except  the  saliva.  tt-Jirs, 
and  mucus;  i'.i)  ahsciur  of  liik-  fn)iii  the  stools  lciay-<t)lor«l ) ;  (4) 
ciitdiieiius  irritaton:  pruritus;  (.5)  bradycardia:  (6)  tcndencj-  to  hemor- 
rhage; (7)  <i'rphral  symiitonin  of  dcim'!i.sion  or  extrpme  irritahiUty. 

OnsTnriTivK  Jalndick.-  1.  .Iiitiii'liir  fmm  lHvaiic  Onhide  the 
/hirtn.  This  may  la-  due  to  I'xtri'uic  pressure  upon  the  diictft  by  nt-w 
jjrowths  ill  llic  hvcr  or  lu  llic  iici^ihlmring  uryaiis,  particuhirly  in  the 
head  of  the  pancreas,  hy  accuninlatc^l  feces  in  the  colon,  inflamnintory 
adhi-sinns,  aiiciiri>ni  of  ihc  iioriii,  I'tc. 

.lauudice  of  this  form  is  rceot;nizcd  hy  Its  gradual  onset,  becoming 
]»roi[ri-.'^sivei\'  more  iniirkcd;  hy  the  jihsfiiir  of  piiiir.  by  the  sigus  and 
symptoms  of  disease  elsewhere,  and  hy  the  absence  of  the  usual  signs 
of  disease  of  the  duets.  Occasionally  kinking  of  the  ducts  as  a  result 
of  ptosis  {(f  the  stoniacli  or  liver  cause  jaundice. 

2.  JiuiiiiliiT  fruiii  lH.ii'ii.if  tij  llir  Piictx. — Catarrhal  or  suppurative 
chulaUKitis,  ciratrh-iiil  foriuatious  and  cancer  or  other  tumors  involving 
till.'  dni'l  wjills  cause  a  stenosis  of  tlio  hihary  cliauiiels  with  H  resultiiid 
jaundice.  The  diaiiuo.sis  of  this  form  of  jaundice  must  be  based  Upon 
the  history  anil  the  symptoms  nf  tiie  causative  factor. 

il.  Jinnidiir  fn'iir  tlhxlriirtitin  icllhiii  ihr  Hiii-la.  —  Gall-stoucs  com- 
monly and  rari'l\  worms,  or  oihcr  hireicri  hoilies,  are  the  cause  of 
occlusion  of  ihc  duets,  Tile  iutcnnincncy  of  the  jauiulicc,  the  occur- 
rence of  paroxysmal  pain  and  ititi-nnittent  fever  are  the  diagnostic 
feature-  of  iiiiiiortaiiec  in  this  furni  of  jaundice. 

NoN-iiiivnii  nivv,  mi   Hkmoi.vtic  .Iai  \oici:.   -Various  names  have 
hceii  applied  to  this  fnrui  oi'  jiuuidii-e.  e.  g.,  loxie,  infectious,  heuiato- 
hepatojienou-,  or  toxemic  olistrueiivc  jaundice.    The  important  factor 
in  llic  produciion  of  janndice  of  this  l\  jic  is  iiicreiiM'd  hernoly.sis,  due 
to  the  action  of  lietnotoxins.     The  nu'chanisin  briefly  is  as  follows: 
To\iiis  of  certain  ili-eu^CN  or  acliud   ]ioi>ohs  introdiii-cd  from  without 
destroy  tlie  erythrncyies.    As  a  result  of  the  hcuiulysis  an  excessive 
ijnioiint  of  )ieiTioi,'lobin  is  liberated  which  causes  an  iniTeaseil  formation 
of  liile  pi^nieiits  ''//  //((■  lifer.    This  m  time  leads  to  prunouucc*!  vis* 
of  the  bile,  whicli  frcnn  il-  ihiekness  in  turn  causes  a  iciniKirary  ob: 
tion  ill  the  bile  capillaries,  with  a  eonsctpient  absorption  of  the  hilt 
the  iniinit'esiation  of  this  iliniially  by  the  presence  of  jaundice. 
incr<'ased  viscidity  of  the  bile  may  alone  cause  the  jaundice,  of  to 
ina\   be  added  a  jiartial   obsirueiion   b\   a  descending  catarrh  of 
bile  ducts  set  uj)  by  the  irritatiu};  action  nl'  toxic  -substances  in  t 
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itself.  Hemolytic  JHiiiidice  is  not  to  !»•  coiifoiimU'il  with  the  olisok'te 
tiTiu  hrniiitttifriiiiiis  jniiniUrr  In  whirh  the  jailiulice  is  suppnseil  lo  In; 
chie  ti)  the  pigment.'!  of  hlrifid  liestriicliiin  nnt  iilli-r(Hl  hy  the  liver. 
liile  pigim-nt  \s  !iUviiy>-  formed  !.y  the  aetinti  of  tlie  lu-pulie  itIIs,  tli"ii)j;li 
Whipple  litis  attempted  to  slimv  thiit  hile  mH\'  he  furmei!  in  the  Mckm! 
withmil  t!ie  cnrrfliition  of  the  liver.  Jiiiiiidice  of  this  I'lirin  iimy  he  fmunl 
ill  iieiite  yellow  iitniphy,  Weil's  iliseasp,  pyemia,  ihirins  the  eourM-  iif 
aenie  iiifeetiiiiis  diseases,  as  yellow  fever,  eiiterie  fever.  pneiiniDiiia, 
malaria  and  siriiiliir  iiifeetiuiis,  or  il  may  be  the  result  of  hlood 
rle-stnietioii  hy  the  action  of  certain  liernolytii'  poisons,  as  pho:^phorlls. 
I'lihirofonn.  arsem'c-,  i)r  tnluyleiKliamiii.  Ilrmlilari/  jnuiiilirr  is  lliinij;hl 
to  lie  either  the  result  iif  paroxysms  of  crlliroe\  tiil\  sis,  as  in  t hi' jaundice 
oeeiirrinj;  in  ncwlmrn  babes  (icterus  neijnatoruiu)  or  the  result  of  cuu- 
(Tcnitiil  increase  in  tlic  fniphty  of  the  rvil  cells  with  persistent  destruc- 
timi  of  mure  cells  than  normally. 

Kbvkii. — Itisi's  in  temperature  of  a  varying  degree  arc  found  in 
most  (if  the  atleclious  of  the  nall-Iilaildcr  and  bile  dui'ts.  A  normal 
or  subnormal  temperature  is  usually  found  in  alieetions  of  the  liver, 
except  ill  the  acute  inllanimatnry  processes,  or  oecusioiuilly  in  cirrhosis 
and  till-  hile  ■itaj.-es  of  cancer. 

Physical  Diagnosis,  ('haiifics  in  the  sluipe,  size,  ami  ixwitlun  of 
the  liver  are  rei-ri).'iM/eil  b\  phy^i(•al  exiniiiiiarion  and  are  discusserl  in 
the  aiipropriatc  cjuipler.  InHanimatory  processes  in  the  j;'i"-blad<lep 
and  Ihi-  !;a]l  duels  are  most  often  manilV-tcd  hy  sliijht  cnlargeinent  of 
the  liver,  liy  ihe  increased  size  of  the  sjall-bhnldiT.  Ii\  lenderness  over 
the  orsHii  itself  or  at  a  point  midway  belweeii  the  urnhiiicus  and  ihe 
ninlli  CDslal  cartilage,  and  by  ihi-  ri(;idil\  of  the  muscles  of  the  right 
hypocbonilriiim. 

Laboratoiy  Diagnosis.  -J'Ae  Uhioil. — An  anemia  is  present  when 
there  is  jaundice  and  is  a  sequel  of  the  chronif'  hepatic  diseases.  In 
lU'Ufe  yellow  alrn]>liy  there  is  often  polycythemia  with  bemoKlobin- 
eniia.  A  leukocytosis  is  jireserit  in  the  iieute  diseases  of  llie  li\'er  anil 
bile  passages,  exce]»i  acute  typlmidal  cholci'vstitis  and  cholangitis  wliieli 
give  a  leukopenia.  Tbrriifiijuiiiihmtime  oi  the  bloiHl  is  inereaseil  from 
two  to  six  minutes  in  jamidiee, 

i'rhii-.  —  Jiiuiiilirr  results  in  a  highly  eolnred  urine.  Verj-  moderate 
jaundice  may  at  lime-'  he  reeognized  only  hy  the  presence  of  bile  pig- 
inenls  in  the  urine.  Lrnbiliuuria  is  comnioiil\  fmiiid  in  most  diseases 
of  the  Hvep. 

Fiirirtiiirial  Text. — Alimentary  Icvulnsiiria  is  found  as  a  result  of 
rlisturbances  of  the  hepatic  function,  notably  in  i-irrhiisis  of  the  liver. 
(Sci'  ('ha|Uer  XX\,   pagi'    l.'i'l,  fur  mctlinil,) 

Deformities  of  the  Liver.  - Linguif orm  Lobulation  \H'ifiM'«  Lr^e). — 
This  is  an  uhnornial  elungated  lobe  of  the  liver.  .1  cnrset  liver  is  the 
result  of  pressure  hy  tight  I'orsets,  causing  marked  variations  in  the 
shape  of  ibf  organ.  These  almonualities  are  usually  symptomless, 
although  there  may  be  Hltiicks  of  jaiin  and  tenderness  over  the  tumor. 
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is  no  visible  e%"i(leiice  of  superfirial  cngorgcmeiit;  (7)  jaundice,  the 
result  of  a  caturrh  of  the  bile  ducts  from  interference  with  their 
circulation. 

Thrombosis  of  flie  Portal  Veto.  —  Tliis  amy  he  ilue  to  the  usual 
fm'lors  causing  tlirombosis,  hut  most  frequently  h  associiitcd  with 
cirrhosis  of  the  liver  or  due  to  the  pressure  of  intra-abdominal  new 
growths  upon  tlic  vein.    It  is  a  rare  ronditioTi. 

Symiiloms. — The  ss'mptfiras  due  to  <-omplete  obstrnction  develop 
suddenly.  There  is  often  a  sharp  epiyastric  pain  folloni-rl  by  hcinu- 
temesis  or  melena.  Ascites  develops  rapidly,  is  nf  extreme  degree,  iind 
the  fhiid  quickly  reHC<-uniulates  after  rernovah  Tlie  spleen  is  enfiiirsed 
aii<l  often  enormously  eidargc<L  The  general  condition  rapidly  becomes 
pi>or  and  cachexia  soon  iippcars. 

Acute  Hepatitis. — Acute  hepatitis  may  he  divided  into  the  non- 
su|ipurative  and  sup|mnitive  formii.  Tii  the  non-.supjjnrative  form  the 
symjuonis  are  virtually  those  of  an  anKfavati-d  congestion,  hut  asso- 
ciiiled  with  fever.  The  sii|ipnrativc  form,  or  abscess  of  the  liver,  may 
be  manifested  either  by  a  single  ahsccas,  the  result  of  (1  I  aiiieliic  iiifee- 
tion;  ('i)  tranma  from  external  sources;  (3)  parasites;  (4)  extension  of 
suppurative  process  from  neiglihoriiig  organs;  or  by  multiph'  absces.ses, 
OOCUrring:  (1)  secondarily  to  a  general  arterial  pyemia:  {2)  secondarily 
to  a  portal  pyemia,  the  result  of  infliiiinnation  iif  tlie  porliil  \'fiTi,  a 
suppurative  p\leplilehitis,  arisinj;  from  an  iscliiorcctal  ab.sccss,  appen- 
dicitis, or  ulceration  an,^^vhere  in  the  [mrtiii  Iract;  (3)  from  extension 
of  a  suppurative  cholangitis. 

Siinjlf  Ab^ci-xM.-  The  general  sym]H.om»  are  those  of  suppuration; 
there  is  an  intermittent  fever,  the  rises  in  temperature  being  attended 
by  cliilU  and  profuse  sweats.  There  is  j)ronoiinceil  malaise  and  i)r<is- 
tratiou;  jaundice  may  or  may  not  occur  while  a  leukocytosis  is  connniin. 
Locally  there  is  pain  over  the  liver  referred  to  the  right  shoulder. 
which  may  be  paroxysmal,  or  intcTise  arul  persistent.  .-\  sense  of  weight 
anil  fulness  in  the  right  hypochomlriiitn  is  noted  by  the  patient  who 
sulFers  also  at  times  from  dyspnea  and  I'ougli. 

In  tropical  (amebic)  abscess  the  commonest  fonn  f)f  a  single 
abscess,  the  general  s\Tni)toms  of  suppunilion  and  local  >ymptoms  of 
hepatic  invf)lvemcnt  may  be  absent  tor  a  coniparatlve  long  period  or 
tlicre  may  he  slight  pain  over  lla-  liver  as  the  only  lucnl  maiufesiation 
of  the  abscess,  the  general  prostration  and  anemia  of  the  dysi-iitery 
obscuring  the  general  signs  of  abscess  formation, 

PiiYsirAl.  Signs. — The  hepatic  fncii's  is  characteristic.  The  skin 
is  shallow,  the  complexion  muddy,  and  the  face  pale.  The  facial  aspect 
is  one  of  anxiety  and  distress. 

Examination  of  the  Hver  by  percussion  demonstrates  a  uniform 
enlnrgeinent  wlien  the  abscess  is  central.  An  ab.scess  of  the  |>eriphery 
of  the  right  lobe  (the  nsiial  site),  according  to  its  location,  will  cause 
irregular  dulncss,  usually  upward  or  more  rarely,  downiward.  This  is 
often  distinctly  rounded  in  shape  and  ussociuted  with  u  corresponding 
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change  in  the  area  of  hepatic  diilness.  Palpntirtii  over  (he  irregular  area 
of  (lulricsf*  ctuiscH  |»iin.  If  tlif  iibscess  is  well  advaiicctl  and  adhciioii^ 
have  formed,  the  ovcrlyiiiR  skin  may  heeonic  rcildeiwl  iind  cdeiuatous 
while  lluciuiUiiiii  rurty  Ik-  elieiud;  at  times  uti  audihie  frietion  sound 
may  he  heiinl  as  a  result  of  the  eoimident  ixrihcpatitis.  Abscess 
limitpil  to  tlie  left  lohe  of  the  liver  presents  the  same  finding,  except 
thiit  the  enlarnemeiit  is  to  the  left,  and  more  frequently  extends  well 
into  the  epigastrium,  Ciitining  miirked  prominenoc  in  the  upper  alK]on]<;n. 
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Intcrmillent  fi'iir  iu  a'lacpas  of  the  Jiver. 


Prrjiiriitiini  nf  llrjialrr  .IWfjui.— The  first  intirniitiun  of  the  ^istviive 
of  an  aliwe-*s  is  sometinies  nhtuitied  from  the  oeeurrenee  of  rupture. 
'rill'  iili.seeN^  nidst  fri'(|iicnll\    piTfiiriili's  tliriiiij:Ii   rhe  (liiiphra^.Tii  and 
pleura  Iiitu  the  hiiiE>,     An  ernpyeiiui  i-^  >rt  up.  with  its  charaet eristic 
pliVMi'rd  ^i;;ii>.     A  euUKh  (Ifveliips  ami  siioiier  nr  later  Ivplciil  sputum, 
likeneil  to  imrhnvy  sinicc,  is  expeeloruteil.     It  is  purulent  in  eharaeter 
and  lilood  Is  mixed  with  the  pus.    Neer'ilic  Hver  tissue  may  be  found  in 
the  sputtiiil  cir  anielui.-..  >lii>iild   lliey  lie  the  exeitiiiK  cuuse.      lluf 
into  the  periranliuni  i-  usually  t'olhmed  hy  inuiii'diate  death. 
I'nraliou  into  the  pfrilmieiil  e;i\il\    (■Rll^es  ;i('iiie  peritonitis.     Uu" 
into  the  stomach  or  intestines  is  recii>.'iiize(l  hy  the  vomiting  or  p» 
iu  the  slooUnf  the  l>rick-red  "auehovy  saiiee"  pus.     With  thcoecu' 
nf  perforation  lliere  is  ii  eoiueidfiit  Mil)?-idetur  in  the  size  of  thi 
and  the  appearance  iif  the  .si^iis  nf  .slinck. 
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DiA<!N(isis. — The  diagtiosiH  of  simple  abaceas  is  based  upon  the 
discovery  of  a  caiisutive  factor  iiiid  the  |»rogre.ssive  ciiliirnciiicrit  of 
the  liver  associated  with  sepsis;  of  amebic  alisccss,  upon  the  liiidiii);  of 
anicljas  in  the  ^lools.  The  x-ruy  may  tiiil  in  the  diiij;iiosiMAliili-c\iilor- 
ator>-  puncture  is  a  valuable  (iroecdurc  in  many  cases.  The  site  of 
election  is  over  the  niopl  prominent  point  of  !iW(-lliriji;,  or  If  the  swelling 
U  not  prnnnunccd,  in  the  lf>west  interspace  of  the  anterior  axillary  line, 
A  hiTfre  i*iililicr  newllc  should  lie  nscfl.  Cns,  though  preseiil,  is  not 
always  fmuid.  but  if  it  should  be  disruvercil  the  diagnosis  can  at  once 
be  e.stjihlished.  There  an-  several  conditions  which  may  simulate  a 
solitarj-  hepatic  abscess.  One  of  these,  malaria,  is  differentiated  by 
the  IiIiiihI  liudiii}:s  and  by  the  disproportionate  size  in  the  liver  luid 
(lu-enlarjied  ^piini.  SnahniiliiiirmiifUiiiih(liiiiiiiiiil'V(ill']>M\vTi.-f\Uiitvil 
larjjeb'  b\'  the  absence  of  liver  enlargement.  .!  niihtH/iiihriinmiitir  nli.iri:tx 
may  frf<pK-ntl,\  only  be  dilfereiitialnl  by  siirjiical  [irocctiure.  althoiiBh  lit 
times  the  presi'ncc  or  absence  of  respiratory  movement  of  the  liver  may 
be  deinonstrnteil;  in  a  hepatic  ubscf^ss  the  liver  irioves  with  respiration, 
while  in  !i  subdiapbragniatie  abscess  the  liver  is  immobile. 

('liiilrUlliiii.tiii  is  exi-Indi'd  b\'  the  aliNcricf  of  !ii>lciry  of  (;iill-b!adder 
infection,  by  the  absence  of  periods  of  apyrexia  ami  by  the  |)rcsence 
of  seriiins  derangement  of  the  ficneral  health. 

Multiple  Abscess  o(  the  Uver.-  The  symptoms  of  sni)pnrative  pyle- 
lililiiiiiiviirof  n)iiiti|ili'  -.rj)!;!-  jiM-tnic  iilisirsws  of  I  ho  liver  are  preceiied 
by  the  -ymptonis  of  the  disease  to  which  it  owes  its  ori^'in.  The  liver 
is  fonnd  iniifonnK  eidar^d  and  lender.  Janndiet-  is  more  frequent 
than  in  Military  abscess,  and  to  these  local  symptoms  are  added  the 
constltiitiiniid  \vni|>t"ini-.  of  severe  M']»sis, 

Acute  Yellow  Atrophy  of  the  Liver.— An  jiente  ditfiisr  lesion  of 
the  liver  with  degeneration  and  neer<isis  of  the  cells.  e!iaraeterize<l  by 
jaundice  ami  rholeinia,  i'«  mosi  conniioii  prior  lo  the  thirtieth  year.  It 
is  probably  the  result  of  autolysis,  priniorily  in>tinalcd  by  a  toxin  ha\in;( 
a  specific  action  on  the  liver  <-)'lls  whose  lib-  ir  destroy.s  without  injury 
to  its  proteolytic  ferments  which  In  turn  dlKcst  the  ilead  hcpatie 
celU  with  eonseijiicnt  development  of  ji  --.evere  endogenon.*  Intoxication 
set  up  by  the  toxic  pnHluct-s  of  the  autolysis. 

Many  of  the  cases  occur  during  prepUHney.  while  sjphilis  has  also  been 
founci  to  have  an  important  etiolofjieal  ln-arinj:  on  the  condition.  The 
symptoms  are  local  and  eemral.  It  fre([nenlly  befiiris  with  an  attack  of 
Kastro-intcslinal  ealarndi;  it  is  often  looked  ii|>on  as  a  simple  eaturrhal 
jaunrliee,  but  in  ii  week  or  ten  days  the  patient  becomes  rapi<lly  worse: 
headache  and  vomitinc  becomes  pn>niiiieul  -■«yni[)iinns  and  hemor- 
rhages arc  seen  under  the  skin.  Cerebral  symptoms  of  delirium  or 
stupor  soon  come  into  cvidemv  and  are  rapidl\  I'olhoveit  by  conui  or 
h\  a  ]irofiiijrid  typlioid  >lHte,  with  early  t'xitus.  The  urtTie  is  scanty, 
bile-stained,  and  of  high  sjieeilic  jrravity.  Ix-ndn  and  tyro^in  are  always 
present,  as  well  as  dineetie  and  other  fatty  iieid>.  The  .itooln  as  a  rule 
are  dark  eolored  and  offensive,  but  may  be  clay  colored,  particularly 


if  tlnTc  is  ilinrrlieH.  Kjrnminniirm.  shows  nt  first  a  sliijhtly  enlarged 
liver,  which,  however,  so  rapidly  diiuinidies  in  wze  thai  in  a  short 
time  tlie  aiiUTior  tluliiess  may  be  onfirely  olil iterated.  A  concomitant 
enlargement  of  the  spleen  usually  exists. 

Diagnosis. — In  the  early  eases  the  diagnatis  is  often  made  only  by 
the  finding  of  the  elmmrleristic  ciiiiiiges  in  the  urine,  loiter  in  the 
<lisense,  the  iliniimition  in  the  size  of  the  liver,  u^sociKtctl  with  pno- 
Hounced  cerchrnl  syiuplonis  and  the  presence  of  leueln  and  tyrosin  in 
the  urine  point  unqiiestionalily  to  the  ilincnosis.  Plitisji/uiTiiS'piiisoning 
is  difTcrenli.itnl  hy  the  nion-  pronoiimcil  pistrio symptoms,  partinilarly 
the  severe  vomiting,  the  vomitus  often  containing  phns.pliopus;  by  the 
more  persistent  enliirgement  of  tin-  Uver  imd  hy  the  absence  of  leiiein 
and  tyrosin.  Itiliirry  i:irrhim,f  is  e.xcluded  by  the  presenee  rrf  an  enlarged 
liver  mid  spleen:  liy  the  more  protnieled  eoiirsc  of  the  disease  and  by 
the  absence  of  the  typlcid  uriimry  findings. 

Ciiroiuc  Interstitial  Hepatitis. — Chronic  interstitial  hepatitis,  or 
cirrhosis.  i>  a  ditln^e  intcrstitiid  iiiflanumitiun  of  the  liver.  Two  forms 
are  recognized  clinically:  U)  portal  (Laennec's.  alcoholic  or  atrophic) 
cirrhosis;  (2)  hiliiiry  ilbiiiors  or  hypertrophic)  cirrhosis.  In  Imth 
forms  the  important  etiological  factor  is  the  presence  of  sonic  toxic  op 
irritating  snlistiinee  within  the  purl^il  circulatiou.  although  rhronie 
liiliiiry  obstruction  m.iy  sometimes  play  a  part  in  the  causation  of  the 
first  type. 

Portal  Cirrhosis. — .Mcohol  is  the  most  fre«pient  hikI  preduinlnniit 
cause  iif  piirtiil  cirrlicisis  of  the  liver,  wliilc  spices  and  condiments  used  to 
excess  may  also  he  causative  factors.  Infections  of  varinus  kinds  may  be 
followed  by  cirrhosis.  .\  niahiriid  cirrhosis  is  frequently  noted.  SypluHs 
seems  til  render  the  liver  particularly  susceptible  to  cirrhosis,  which 
niiiy  jil.->ii  he  a  sequel  of  .scarlalina  anci  other  acute  infectious  di.teases. 
Mechanical  irritation  liy  loLig  oxpoMirc  to  certain  dust  particles,  such  as 
those  causing  pneumokoniosis.  may  produce  an  overgrowth  of  inters 
stitial  connective  tissue.  Metallic  poisons,  lead,  silver,  etc..  ivs  well  as 
gnut.  an<l  other  metaholic  iHseases  are  of  some  importance  in  causing 
the  cnndiliou.  A  seenndiiry  cirrlio>is  of  the  liver  frequently  ari.ses  from 
prolonged  pas.sive  congestion  or  chronic  obstruction  of  the  hjle  ducts. 

SnilToMs. — The  disease-  niuy  he  symptomless  throughout  life,  and 
may  only  be  discovered  after  death  from  .some  other  cause.  Again, 
no  symptom^  may  he  present  until  the  sudden  occurrence  of  hemor- 
rhage from  the  stomach  or  bi)wcl  suggests  the  possiliility  of  cirrho^. 
WlicTi  symptoms  are  jjresent  rhev  may  be  muglily  divided  into  those 
oeeurring  while  the  cnllatiTal  circuhnioii  is  efficient,  the  first  stage, 
and  those  occurring  after  failure  of  collateral  circuliitioii.  the  second 
stuge.  The  lirst  stage  sympioms  are  simply  the  expression  of  a 
gn>iro-iiitcstinal  catarrh,  as  a  coated  tongue,  irregular  appetite,  morn- 
ing eruclation>,  conslipation,  iiml  loss  of  neight.  As  the  disease  pro- 
gresses the  above  symptoms  become  more  marked,  the  collateral 
eircuhilicin  fails,  and  portal  congestion  develops  with  its  train  of  s>-mn- 
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tnms.  (See  page  7(tO.)  Toxir  ^vmptnms  may  develop,  at  times,  in 
the  late  stages.  They  arc  niiu)il'e»l(ii  by  nieiitui  licbetiide,  delirium, 
or  even  convulsions. 

The  geiierni  symi)toms  of  rirrhosis.  and  partieiilariy  those  of  the  later 
stage,  are  striking  and  diaK"ostic.  The  patient,  who  in  a  large  majority 
iif  nises  has  hecti  rnrpulent,  heenmes  emari.ileil;  the  skin  changes  in 
color  and  becomes  an  earth-Kray  or  a  dirty,  sallow  hue;  the  capillary 
Nenules  of  the  faoos  are  dilated.  I^ater,  ecchymoses  may  develop 
under  the  skin,  and  hemorrhages  take  place  from  the  nuicons  mem- 
Kriines.  Debility  ensues;  ascites  develops;  edema  of  the  ankles  ap]>ears 
and  sometimes  gcticnd  anasarca  may  take  place.  Fever  is  rare.  The 
urine,  as  ascites  develops,  becomes  scanty,  dark  in  color,  ami  contains 
an  abundiince  of  urates  and  uric  acid.  In  the  -sn-calleH  bronzfd  diabeie» 
(cirrhosis  of  hemochromatosis)  sugar  is  present,  not  as  a  result  i)r  the 
fitiriisis  of  the  livir,  but  us  a  rt^siilt  of  the  eoncomilant  fibrotie  changes 
in  the  pancreas.    The  hlood  findings  are  those  of  a  seeondary  aiiemiu, 

I'fivsit  \i.  .Sri;xs. — The  liver  is  enlarged  in  most  eases,  somewhat 
tender,  and  has  usually  an  irregular  surface.  Even  after  ascites  ha-s 
become  pronounced,  tlie  liver  is  often  still  found  enlarged.  In  the 
late  stages  the  area  of  hepatic  dulness  may  be  nuicli  diminished.  The 
spleen  is  slightly  enlarged  and  palpable.  Ascites  may  he  so  severe 
that  only  after  paracentesis  can  the  si/.e  of  ihc  liver  lie  determined, 

DiAfixoKl-s. — In  the  early  stages  the  diagnosis  must  be  based  largely 
upon  the  history,  so  often  of  eontiinicd  use  of  aleohol.  Fniictinnal 
tests  of  hepatic  efficiency  arc  valuable  adjinunts  to  other  early  sym[)- 
toius  and  limlin^. 

Chronic  perituniiin  with  large  amounts  of  fluid  must  be  diffcn-ntiatcd 
from  portal  cirrhosis  with  ascites.  If  there  is  any  question  of  the 
diagnosis,  the  exudative  fluid  of  peritonitis  can  lie  rc4nlily  disliiiguished 
from  the  transndative  fluid  of  cirriiosis  by  laboratory  examination. 
However,  the  comparative  frequency  of  tuberculosis  of  the  peritoneum 
occurring  as  a  enmpHeation  of  cirrhosis  must  be  borne  in  mind  in 
studying  the  fluid,  and  due  allowances  must  lie  made  for  this  possibility, 
which  can  only  be  accurately  demonstrated  by  animal  inoculation. 
Otiier  conilitioiis  a.ssocialed  with  abnormal  fluid  in  llie  abdomen,  c.  g., 
tumors  of  the  iiiTifmiruin.  pcrihrimtitis,  (hromhonis  nf  thr  purtnl  rrm. 
and  chnmrr  ciirtfinr  dixmnfn,  usually  present  no  ilifKeult.y  in  dilferentia- 
tion  from  cirrhosis  if  a  careful  study  of  the  ease  is  made.  An  enlarged 
cirrhotic  liver  without  ascites  must  be  iliff'ereutiated  from  other  enlarge- 
ments of  the  liver,  whifh,  however,  arc  always  secondary,  so  that  the 
di.scovery  of  the  primary  cause  of  the  enlargement  will  immediately 
clear  up  the  diagnosis.  Mihl  liemateiDesis  and  other  gastn>-iiite^l'nal 
symptoms  of  portal  cirrhosis  may  suggest  a  gastric  ulcer  or  carcin»ma, 
wliirli  pcissibility  can  be  excluded  by  «ruil>sis  of  ihe  gastric  contents. 

Biliary  Cirrhosis. — Chronic  interstitial  hcpntitis  of  this  rare  form  is 
ill  all  proJDiiiility  the  result  of  a  perichtitaiigitis  of  infections  origin  and 
in  but  few  ways  resembles  tile  conunon  fonn  of  cirrhoas.    The  disease  is 
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i)f  tin-  organ  are  smiuMvlmt  soft  at  first,  althnUKh  later  thcv  may  become 
lianl  !iiu!  iiKhinitcrl. 

Amyloid  Degeneration  of  the  Liver.— This  rlisordcr.  usually  the  irsult 
of  prolniif;c(l  >up)niratiiiii,  iiiiiy  (iicii^iiinjilly  follow  cadiM'tif  statew.  The 
syrii|itoms  are  those  of  amyloul  riist'asc  hi  general,  progressive  eiriai'iu- 
tioii.  anemia,  aii<I(iel)ilily.  The  liv*T  is  min'h  i:'iilarKerl.  smooth  and  iiuhi- 
ratcil.      The  -iiilccii  i^;  enlarijed  am!  ihc  uriTie  albiimiiiiius  and  ulmiuhuit. 

Carcinoma  of  the  Liver. — ("aneer  of  ihe  liver  in  the  vast  majority 
uf  crises  is  seromlary  to  cimeer  in  yorue  other  location,  as  the  rectum, 
colon,  uterus,  stonmeh,  ortlie  head  <)f  the  puncreas.  In  many  instances 
secondary  eniieer  of  the  liver  may  be  present  without  sym|it<>nis  refendilt; 
to  that  ortian  and  is  diseovereil  only  at  antojisy.  The  symptoms  are 
insidious  in  onset.  Kmai-iation  and  loss  of  strength  may  he  pn-sent 
for  some  time  before  the  real  cause  iif  the  cachexia  is  reeopni/.ed.  Fever 
uf  a  moderate  decree  is  frei|ueiitly  found,  jiartuidarly  in  cast^  of  rapidly 
progressing;  tumor.  IjiksI  discomfort  is  quite  common  but  actual  |min 
is  usually  absent,  -lamidice  is  jtre.senl  in  more  thiin  half  the  rases  and 
ascites  only  slightly  less  freqnent.  The  two  in  combination  occur  in 
abont  orn-fiflh  of  nil  eases, 

Physical  Signs, — I'pon  palpation  the  alKlomcn  is  distended  and  the 
superficial  veins  proniinent;  the  liver  is  found  enlarjred  and  its  surface 
irre^nilar.  The  edges  are  uneven  mid  nodules  can  be  distinctly  felt  on 
the  surface.  They  are  usually  har<l.  but  a>  the  disease  progresses  may 
become  >oft  and  even  fluctuate,  Knlarj;cnicnts  of  the  left  supraclavicu- 
lar glands  ciiti  often  be  |ial|>alei|  aiiid  are  a  matiifctaTioii  of  metastasis. 
I'roRressive  enlargement  of  the  Hver  isa  diiij;nostie  Hndinji  of  importance. 
The  enlargement  can  be  welNdetiia^l  by  percussion:  and.  while  the 
surfa<f  is  irrenuliir,  the  (,'eiieral  -liape  of  the  diilness  corre-punds  to 
thai  of  the  li\er.  In  rare  instances,  a>  when  the  cancer  is  as.sociated 
with  ailvarieed  cirrhosis  of  the  liver,  the  eiLlnrj:eruciit  may  not  be  fiauid. 

Diagnosis.  —  In  rare  cases  in  whieli  the  liver  is  smooth,  eanwr  may  be 
mistaken  lor  a  fatty  r>r  amyhiid  liver.  Careful  seanh,  however,  will 
n.->nally  asiign  a  clefinite  eansc  tor  the  latter  conditions. 

,1  /ii/[iliilitl'-  llirr  with  irrcfriihir  gu  nnnata  nuiy  be  n-adily  diirerentiattHi 
by  the  positive  .specific  seroh»Kieal  test. 

In  hilinry  rirrhuHui  tUv  janiidiee  is  dwper  and  persistent  with  but 
Klij;ht  wasiirid  or  imcmia.  The  surface  of  the  Hver  is  always  simvith 
and  wilhont  Ihc  charactiTistic  lunlular  irrejiularities  of  cancer.  /« 
IiutIiiI  r'lTrhu.iix  one  finds  more  prononnivd  symptoms  of  |X)rtal  obstruc- 
tion, a  histo^,^■  of  alcoholism,  and  nil  eiilaryed  spleen. 

Suppuration  uf  mii;  or  two  ourriiiouuitous  nixlules  may  simulate 
ahurr-ss  „f  flir  Hrrr.  bnl  cachexia  is  more  marked  and  jaundice  or  ascites 
more  frequent  in  cancer  llian  in  (distvss.  Cancer  of  the  Hver  nniy  Ijc 
himulaled  by  cancer  of  organs  in  close  proximity  to  the  liver,  as  the 
pyloric  end  of  the  .stomach,  the  itaiKTcas.  and  the  colon.  In  connection 
with  the  first  of  these  one  finds  in  addition  to  the  usual  symptoms  of 
pyloric  cancer  that  jauiujiev  occurs  late.     Also  cancer  of  the  pyloric 
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Physica]  ExaminatiOE. — If  the  cysts  lire  supfrficiiil  wlieii  ]>iilpatetl 
with  the  fingers  of  the  left  ham!  iiml  percussed  with  the  right  hand, 
a  trembling  movement  which  may  roiitiuuc  for  ii  ei-rlain  time  is  felt 
(hydatid  freitiitiis).  Klnetuatioii  may  also  be  elicited.  Cysts  deep 
in  the  liver  tissue  give  an  elastic  feeling  to  the  palpating  hand. 

Diagnosis. — The  oceurrenee  of  irregular  painless  eiilargemeiLts  iif 
the  liver  without  general  symptoms  points  slningly  tn  hydatid  disease. 
If  the  hydiiiid  fn.'niitus  is  detected,  a  mure  positive  conclusion  can  be 
reached.  An  absolute  diagnosis  eitn  be  made  if  by  exploratory  puncture 
the  booklets  are  found  in  the  aspirated  fluid.  If  sugar  is  found 
in  the  fluid  a  strongly  presumptive  diagnosis  may  be  made.  At  times 
the  rliseasc  may  have  to  be  difl'erentijited  from  ii  s_\-idiilitic  hepatitis 
after  heuling  of  gummala,  from  an  enlarged  gall-bladder  eoutaining 
fluid,  or  from  hydronephrosis. 

DISEASES  OF  THE  GALL-BLADDER  AND  GALL  DUCTS 

Acute    Cat&rrbal    Cbolan^tis     (Catarrhal    Jaundice).  —  Causes. — 

Secondary  to  gastroduodeiiid  catarrh,  to  acute  infectious  diseases,  to 
pressure,  to  local  sjireading  infection,  and  rarely  to  a-i)rimury  infection, 
epidemic  in  type. 

Symptoms.  The  symptoms  and  sijins  of  jaunilice  are  well-known. 
These  witli  the  age  of  the  i>atierit,  the  preseui'c  of  a  I'liuse.  and  the 
eliniciil  course  make  up  the  picture.  Wien  long-conlinueti.  catarrhal 
inflammation  may  resemble  obstruction  due  In  other  primary  or 
see<)n<lary   processes. 

Diagnosis. — The  diagnosis  of  catarrhal  jauiulice  in  ca.ses  coritiTuiing 
more  than  six  weeks  should  be  revised  if  ihe  nuuiber  of  erythrocytes 
suddenly  diminishes,  the  hemoglobin  falls,  the  spleen  enlarges,  and 
there  is  loss  of  weight.  The  true  nature  can  be  determiniil  by  the 
antecedents  or  by  aceompuniments.  which  by  this  time  may  be  more 
prominent,  as  the  enlarged  glaiids  of  sypliili>  (jr  tuberculosis.  Organic 
diseases,  cirrhosis,  cancer  of  the  liver,  and  infectious,  as  Weil's  disease, 
must  be  excluded.  Many  times  the  catarrhs  are  the  result  of  typhoid, 
pni'iimociiccns,  or  other  iufei'tions. 

Suppurative  Cholangitis. — The  disea.se  is  a  result  of  virulent  baeterial 
infection  of  the  biliiiry  dncts  and  as  a  rnh'  rollows  disorders  ihat  inter- 
fere with  the  eirculatioii  of  the  bile.     The  diagnosis  is  based  on  the: 

1.  Clinical  Course.— (iradual  onset;  iiifertinn  of  duets  or  gall-bladder; 
presence  i>f  forcigrj  bodies  (gall-stones);  history  of  a  previous  general 
infection. 

2.  Objective  Diagnosis. — Icterus  may  or  may  not  be  present.  The 
fever  is  charactcriatic  (hectic  typcj.  The  toxemia  due  to  tlie  jaundice 
gives  rise  to  toxie  .'^ymptom.s. 

3.  Physical  Diagnosis. — ^The  liver  is  moderately  enlarged  and  tender. 
There  is  also  a  tender  area  in  the  region  of  the  twelfth  dorsid  vertebra, 
2  to  3  cm.  from  the  median  line  (Boas). 
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4.  Laboratory  Diagnosis. — [«iikoo>-tusis  is  present.  Thi-  Widal  p«ic- 
lioii  wIiDiild  In-  tukcii  to  rxc-lude  typhoid  fever  and  the  blood  exuininfd 
to  pxcliidc  miliaria. 

DiffentntiAl  Diagnosis.  From  pylcphicliitis  the  distinction  i.t  nindc 
by  tlir  al)sniip  (if  any  runsf  fcir  iiifvrciun  in  the  portal  urcii;  amebic 
«b»iT«  i»  I'XfludwI  by  tlic  cliiiit-Hl  aiitccc«lents,  the  phj-ycal  signs,  mikI 
the  absence  of  Icukocytnsis;  from  nmlaria  by  exaniiiiiitioii  of  tbc  bluod; 
anil  from  siiiijilc  cboltlitluiuvis  by  tbc  prcsi-ncc  of  li-ukotytoiis. 

Cholecystitis. — .\nite  cholccvstiti3  is  nsually  dne  tu  an  infection  of  the 
((<ill-li|jid<kT.  tlic  rcsistuncc  of  which  is  lowered  by  the  prvst-nce  of  gall- 
stones, althon^h  it  may  be  the  re.'iiilt  of  bacterial  invasion  of  a  normal 
gal  I -bladder  in  the  (■nurse  of  aente  itifeclious  disease,  notably  typhoid 
fever,  or  it  may  follow  an  acute  past  rodiioden  ills.  There  are  recmgnizcd 
M'\enil  ly|Kvi,  llic  calarrhal,  sii|)par!itivc,  and  phlt-ginonous. 

Symptoms,  The  symptoms  of  acute  catarrhal  cholecystitis  are  fre- 
<]Ufiill.\  niiirked  by  tin-  tiyniptoms  of  the  overlying  condition.  When 
Hyin]>tiin]'<  are  manifest,  they  are  usually  ushereil  la  by  nausea  and 
vimiitin^,  »iili  |)aiii  oiinrriii;-  at  the  same  time  or  .^ho^tly  aftt^rnard. 
The  pain  is  sharp.  niiMlenitely  severe,  mid  subject  to  acute  exacerbations. 
.\t  first  it  ma.\  he  in  the  epittastrinni,  lint  it  MHm  becomes  localized  in 
ihc  rifilit  hypoehondriuni.  The  jinin  may  l)c  rcferrwl  toward  the  right 
shimlder  or  dii\Mi\var<l  towanl  the  right  lower  abdoiniriid  ijuiidrant. 
Jainidice  is  absent  nnless  there  is  an  accompanying  cholansitis.  tVver 
is  n^nally  mild  and  jjeneral  s\nipl(iins  are  nut  pronounced  niile:^  the 
infection  of  the  gall-bladder  ix-eurs  during  convalescence  from  typhoid 
or  olhiT  aciitf  infections  disease,  when  the  local  and  eon»titutioual 
syniptom-s  are  frc^piently  M-verc.  Kxaniination  will  -.how  iin  enlargeil 
gall-bhiililtT  iJViT  which  there  Im  disliiiet  leiidcrness  and  rigiilily  of 
the  nuisctes,     BloiHi  exaniinatinn  shows  a  ]ii)l\tiui'leur  leukoe.v-tosis. 

.Ici(/c  suj'inmitiiY  and  'iciilr  iihligmniiiius  inHamniation  of  the  g»ll- 
bliiiiilcr  pre--ent  more  rnarkcil  local  s\[ri|it(>nis  and  more  pronimnccd 
genepiil  syinploni>.  with  greater  prostration  than  is  found  in  the  aente 
ciit:irrli:d  iiilhnntiintiiin.  t'eritonili"  n-^luTcd  in  by  .severe  pahi  and 
shock  ra[iitll\   ilimics  nnlcs  -^nrgical   relief  is  given. 

Cholecystitis  in  Typhoid  Fever.  This  develniis  in  the  third  op  fnnrlh 
week  of  the  diseii-e  or  in  the  periiMl  of  convulcseeufe.  The  onset  is 
ehariii'iiTi/('(l  In  an  increasi'  in  the  tempcraltire  with  synchronous 
severe  [rn'm  in  llie  region  of  llie  gall-hhiddcr  and  localized  teUfh-rness 
mill  rigidity  of  the  right  rectus  muscle.  The  severity  of  the  attack 
varies.  It  may  be  so  mild  thiit  the  loi-al  sym[)Ioms  arc  not  recognized 
and  the  |iNlii-iil  is  thought  to  have  ;i  relapse.  Occasionally  it  may  he 
fuhninating  in  character  and  lit-  ra|iidl.\  followcrl  by  perforation  of 
the  giill-hlaildiT.  A  primary  ty|ihoid  cliolecy-titis  frequently  associated 
with  clioliHigitis  may  occur  without  an\'  ilin-cl  evidence  of  a  general 
t\|ihoid  infection.  In  most  eases  iif  typlinid  fever  the  gall-bladder 
contains  the  ty]iliord  bacillus,  hut  otily  in  rare  cases  do  s\mptom8 
acute  ehdiecystitis  develop,    The  typhoid  infection  may  be  manifesto 
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long  after  the  subsidence  of  thf  oripnal  infct-tion  by  the  development 

nf  >\niptonis  of  gall->tone  which  havi'  furniecl  us  ii  rcsiill  nf  the  eiirlicr 
involvciticnt  of  the  ^all-blndilcr.  Iti  many  cases  the  typhoid  Imcilli 
persist  in  the  gall-Miiddcr  for  years  withont  symptoms,  as  tlie  so-called 
currier  hiid  tlevelopcH  an  immuiiily  which  prevents  his  reinfection, 
.Such  carriers,  however,  perio<lieally  or  rontinuiilly  disehar^in;;  the 
\\  plioid  bacilli  ill  the  stuols,  ure a  eonstuiit  meuHce  tu  the  health  of  the 
comnnuiity. 

Differential  Diagnosis. — Atypicul  furiiis  nf  nmli-  itiij/i'iuUi'ltis  or  chole- 
rjfxliliv  may  so  simulate  each  otliLT  that  a  ditl"ercntintiiin  can  only 
be  made  by  a  careful  study  nf  the  syiiiptouwomplex,  and  a  thorongh 
review  nt  the  past  medical  history.  In  a  similar  manner  acute  inti-Mbial 
iihKtnirihm  ur  /ifrforiidim  nf  a  iimtric  tilri-r.  may  sinmlaTc  or  lie  siimilated 
by  tlie  more  severe  forms  of  cliolec-ystitis.  Multiple  abuvciaes  of  the 
liver  or  jiylcpklebitix  are  dilTerentiated  by  the  antecedent  Inslory  of 
abiloiniMul  infcettim,  by  the  etilargeinent  of  the  liver,  and  the  signs  of 
portal  obstruction. 

.imi'hic  fihuvrug  «//  Ihe  lirer  is  usually  difl'erentiateil  from  cliolcej'stitis 
by  its  slower  course,  by  tin'  eiilarKcment  of  the  spleen,  and  by  the 
discovery  of  the  amcbas  in  the  stools. 

Chronic  Cholecystitis  in  the  vast  majority  of  eases  is  associated 
with  gall-stones.  Tlie  symptoms  uro  so  siniiltir  to  those  of  choleli- 
thiasis that  it  is  impossible  to  tell  whether  or  not  gall-slcines  are 
present. 

PrlmuT  Cancer  ol  the  Gall-bladder  and  BiUar?  Ducts  is  eomparati\'ely 
rare,  but  four  times  more  nunnn.ii  in  the  former  locutinn  than  the 
hitter.  Cancer  of  the  gall-liladder  i:s  commonly  associated  with  ehole- 
lithiasis  and  the  early  symptoms  are  usually  t.ho.sc  of  jtall-stones.  Later 
continuous  pain  with  acute  cxucerbations  is  u  prominent  symptom, 
and  with  it  appears  jnun<lice.  The  sail-bladder  becomes  enlarged, 
palpable,  and  moderately  tender;  r^till  later  it  may  beeonic  irreftular 
an<l  nodular.  The  general  health  fails  and  cachexia  now  develitps 
rapidly.  I'rimary  cancer  of  the  bilijiry  duels  is  ran-.  I'ersistent  jaun- 
dice in  a  |KTson  over  forty  slionhl  cxeate  suspicion  of  the  true  nature 
lift  he  condition.  With  theap|)faranee  of  profoimd  loieiiiia  and  cachexia 
the  diagnosis  is  assurinl. 

Cholelithiasis.— Naimyn's  theory  of  the  f..nnalic.ii  of  gall-stones 
is  the  one  generally  accepted.  Through  the  agency  of  various  orjcanisms 
a  catarrh  of  the  mucous  membranes  is  wt  up.  This  leads  to  a  stasis 
of  the  bile  with  increased  preeipilalioii  of  cholesterin  and  calcium  salts, 
exfoliation  of  the  epillielial  ri-ll  and  con^eipieiLt  formation  of  gall-stones. 
.\noliier  ri-cenl  lheor\,  a  revival  of  an  old  assumiition,  is  ihat  the 
formation  of  gall-stones  depends  u|Kin  biliary  stasis  a.ssoeialed  with 
di.-iturbftuceof  cholesterin  metabolism.  The  believers  in  the  first  th«»ry 
]K)int  to  the  frequent  occurrences  of  gall-stones  after  gall-bladder 
infections  as  one  of  the  many  arguments  in  their  favor,  while  those 
that  believe  iu  the  latter  theory  point  to  the  frequent  tendency  of  gall- 
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pain  is  usually  severe,  paroxysmal,  anil  Iwated  in  the  riglif  lijpd- 
choTidrinin  or  the  fpigiistrimu.  It,  nuHatos  arounil  the  rhcst  or  is 
rererred  to  the  right  scapular  region.  The  pain  luay  bo  inlcrrnittent; 
it  may  eease  suddenly  fir  (he  agorii/ing  (piality  may  horonie  a  <!nll, 
steady  ache  to  subside  more  slowly.  In  niiiiiy  iiistimres  a  rhill  precedes 
ur  inmiediately  follows  the  pain,  afu-r  whieh  the  temperature  rises 
for  a  short  time  and  then  disiippeurs  rapidly  uiilesN  iiii  arute  infliimma- 
tiou  of  the  gall-blitdder  is  set  up.  Jauiuiiee  is  a  common  syuiptoui. 
A  leukocytosis  may  occur  during  an  attack  and  i^  prolml)I\  tlie  result 
of  some  acute  inflammatory  process  in  the  gall-bladder.  The  bowels 
are  not  tli^turbed  during  an  attack,  and  ibeir  color  remains  normal 
unless  there  is  an  obstructive  jaundice.  Frequently  upon  straining 
the  feces  through  cnar^e  gau^.e.  gall-.stunes  may  he  found.  The  urine 
is  high  colored,  and  may  contain  bile. 

Examiriiitiiin  diHcloses  ennsiderablc  temlemess  in  the  right  hypo- 
fhondriuni  and  more  inark<il  over  the  gall-bladder.  The  tenderness 
persists  for  some  time,  although  the  pain  may  ili>appear  rapidly.  At 
timev  the  enlarged  and  lender  gall-l>liidilcr  ma\  be  pal|iateil,  and  iF 
the  walls  are  not  loo  tense  a  gall-stone  crepitus  may  be  clicitc<i,  .\ 
special  train  of  svniptoms  arises  If  a  gall-stone  iieeomes  bulged  in  the 
cystic  or  cdmiiion  duct.  (Sall-stoiics  may  also  re>-ult  in  certain  accidents 
with  ihcir  pcioliar  svuiptoins. 

(Hinlriirtidii  tif  the  Commim  Diiiix  uj  (!till-«fonrs.-  A  calculus  may 
lodge  ill  the  common  iluci  and  eau.se  complete  nhsiruetioii  with  the 
production  <>(  pennaneTit  jaundice.  ^bl^e  frcquenlly.  however,  it 
todies  in  the  {livcrliciilum  of  Vater  and  acts  as  a  ball-valve  so  that  an 
inlerinittenl  obstruction  is  iiri>iluceil.  This  latter  form  uf  i)bstrui'tion  i^ 
Usually  iissociiiteit  with  a  eouconiitani  cholangitis,  so  (Imt  paroxysms 
of  intermittent  fever  (the  hepatic  intennittent  fever  of  ("hareot),  chills 
and  sweats,  ociiir,  together  with  interniillent  or  rcniittent  JHumlice. 
Hepalie  colic  may  (K-eur  at  the  same  time  or  there  may  be  simply  mild 
attacks  of  pain  assnciiited  witli  gastric  dislurbanees.  Tiic  pain  is  often 
relieved  by  vomiting  or  by  certain  postures  of  the  body,  (iail-stones 
lodge<l  in  the  common  dud  nuiy  caii.se  su]>piiratioii,  with  >eei)iidar\' 
extension  of  the  inflammation  to  the  smaller  ducts  and  the  gall-bludder. 

Obslruciiiin  of  ihi'  <'i/.ilii'  Durt.-  \  gidl-stonc  lodged  in  the  cystic 
duel  inii\  c-iiM>e  a  >irn|ile  ai'Ule  or  even  a  suppurative  cholecystitis. 
As  a  rule,  however,  infei'tioii  is  absent  «jr  mild  and  soon  .subsides.  The 
ohslruetion  then,  if  i-om|)lcte,  result.'' in  u  chronic  dilatation  of  the  gall- 
bladder, hydrops  or  dropsy  of  the  gall-bladder.  The  enlargement  is 
noted  at  the  edge  of  the  liver  in  the  usual  situation  and  may  gradually 
increiise  to  an  enormous  extent,  at  times  projecting  di>wnward  as  far 
as  the  groin.  The  tumor  is  movable  with  respiration,  ami  the  shajie  is 
globular,  i-onical,  or  pear-shaped.  It  is  usually  lender  and  firm,  but 
elastic  on  pressure.  Fluctuation  may  be  deterteil.  Jaundice  is  aKsent 
as  are  other  syin]iloms  except  those  llnit  result  from  the  presence  of 
tile  tumor.    When  the  obstruction  U  not  complete,  a  chmiiie  atrophic 
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Itite  life,  iiiiii  ii])|ifars  frequently  wilhoui  ai>pari'nt  cause.  The  pntieiit 
is  seized  with  severe  pain  loetilijied  in  the  iiiiper  nliiliiiiieii,  wirnJi  iniiy 
he  iiitiTniitteut  like  eohi-;  nausea  anil  voinitinn  take  plaec  ahimst  at  the 
siiriie  lime.  Colhipse  with  (-nhnnniial  tcrTipcraliire  ensues  shiirtly.  Tlie 
general  cdntlitiuii  ^;et^  rapidly  w-{)rse,  teniiiiiatiiiK  in  death  in  I'nun 
tweiitv-hmr  tn  srventy-Hvo  Imnrs  after  the  initial  ]iain. 

Acute  HemoTTliagic  Pancreatitis.  This  «ieeiirs  inure  fre(|iK'ntl>'  in 
men  tlian  wunn'ii.  Injiir\ .  chcilelilhiji.sis,  and  elii)le<'y.ititi.>t  iire  the 
inipL>rtii[it  etiiilugieal  faeliirs.  The  disease  is  a  result  i>f  ihe  iiitrodiu-tion 
(jf  Minie  siilrslanei',  must  iii'teii  liile,  iiiti)  the  .^eereliiry  |i!ireneliymn, 
eaiising  a  neerosi-s  uf  the  cells  with  a  resiiltinn  liemorrhajio.  It  is  quite 
|K)ssilile  that  the  iiitroduetinn  nt  the  irritant  fnreiicn  snhstanees  sets 
up  a  iieerfisis  nf  tile  paiierentie  substam-*-  liy  theai'tinn  iil'  the  pniicrealii' 
seeretiiiiis  themselves.  The  severe  shi>ek  is  thniijiht  ti>  lie  a  niani- 
feslatii>n  nf  tnxpniia  produced  by  the  tuxie  aetion  uf  the  prnducts  of 
autolysis  of  the  panereas. 

Symptoms.- Tin-  attacks  develop  snilderdy  with  violent  nhdnminal 
pain  li>eali/cd  arinind  the  ntnhilieiis:  nausea  and  vuniitin;;  are  early 
present  in  all  eases  and  likewise  constipation  in  about  one-half  of  tin- 
cases.  The  .symptoniB  uf  shock  develop  suddenly  and  a  subnormal 
temperature  is  iisuall.\'  found.  Jaundice  and  kLv"''*"""  may  he  present 
iiiRsiiiali  pereentafie  of  eases.  The  abdomen  isilisteuded.  some  temler- 
ness  may  be  ehciteil  in  the  epi>;astriiun  and  a  vague  tumor  mass  may  be 
]ialpable  in  the  repioti  of  the  pancreas.  Leukocytosis  is  ii-ual.  The 
cases  that  siirvixe  the  h)Urth  da,\'  of  the  ilisease  .-^how  u  moderate 
diarrhea,  a  lesseiiiii);  uf  the  wvcre  \i\nn,  di'valioii  of  tcmpeniture.  and 
a  distinct  tumor  in  ihc  lower  cpifra>triiiiii  extending'  toward  tlie  spleen 
and  down  toward  tlii'  lunliilieus.  In  these  ca^es  a  j;an(;reaous  parierca- 
litis  has  developed  anrl  the  symptimis  hecnme  the  Kencral  ones  nf  sepsis 
plus  its  local  manilL-staliiins. 

Diagnosis. — Acute  heuiorrhajiic  pancreatitis  may  resemble  acute 
intestinal  utjstruciinn.  iiiinxicalion  willi  irritant  poisons.  Iiciiatli'  colic 
or  perforation  of  tlie  naslro-intesliual  or  biliary  trai't.  The  iliHiculty 
of  "lia^jnosis,  horte\er,  is  so  i;rcat  that  resort  to  la|>ariitoiuy  is  justifiable 
ill  order  to  delcriniiie  the  e^a^■^  nature  of  the  condition. 

Suppurative  Pancreatitis.—  .\dult  nmles  under  forty  years  at*  most 
fre(|nentl\  the  subji'ct  of  this  condition.  It  ii''nal!\  oci'iirs  as  a  ci>m- 
jilication  or  sc'iuel  of  some  prinniry  pancreatic  or  perii>ancreatie 
disease.  The  symplnnis  eonliiine  ibiriiiK  several  week>  ural  ina\  even 
persist  for  a.-i  lonj;  a^  a  year.  I'ain  in  the  epij,'astriuin,  associated  with 
irregular  vomitiiiB,  is  the  usual  pielure.  Fever  is  irregular  and  eliills 
usually  preciMh;  the  elevation  of  tem]ieratnre.  .laimdice  is  freipiently, 
and  i;lyeosuria  and  fatty  diarrhea  rarely,  found.  Progressive  emaciation 
aial  evhaustion  develop  more  or  less  riipidlv.  Kxaininiitiini  will  show 
a  tumor  occupying  the  position  of  tlie  pancreas,  ufteu  Hueluating  and 
frf(|iiently  painless. 
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Chronic  Pftncreatitls. — Tho  symptamatologj-  of  chronic  pancreatitis 
is  vague  ami  irxlt^fiiiite.  The  sympUims  are  those  of  an  indij^t^tion, 
chnructi-mixl  |iriiici|mlly  l>y  irrL-j;iilar  vomiting,  const ijJst ion,  and  by 
discomfort  soinf  time  after  eating.  Kmiination  is  ii^ually  pronounce^]. 
A  souit-tvbtit  luort-  di-ltnitc  sigti  h  an  t-pigu^tric  mass  thut  can  somciimci 
be  distinguisJicd  from  the  stomach.  Determination  of  impainiicDt  of 
thr  pHnfTfiitio  fntictioii  iifrords  tht'  most  vuluubk-  aid  in  arriving  at 
a  diagnosis  of  chronic  pancreatic  disease.  The  fimctions  of  ihc  gland 
art-  llie  seiret  ion  of  ferment-i  coiirtTiii-d  in  the  digest  ion  uf  carliohydrate*. 
fats,  and  protcids,  and  the  elaboration  of  an  internal  secretion  which 
plays  an  important  part  in  tlie  metal)olifm  of  sugar.  Disturbances  of 
funetiuri  (Iini  arc  reiugnizcd  clinically  by  the  occurrence  of  intent 
iniliKe.stion,  l»y  emnriation,  liy  the  presence  of  excessive  fut  and  uttdH 
iCC^lt■d  iiHiil  particles  in  the  stools  and  at  times  by  the  presence  of 
Kiycusuria.  The  early  diagnosis  depends  upon  the  evidence  of  pan- 
crreatic  iii8«(?ii'it'nc,\'  as  afforded  by  tlic  various  laboratory  tests;  late 
iliaKnttsis  is  aided  by  the  presence  of  fatty  stools  and  glycosuria. 
(Si'c  ('lm|jliT  XX\,  png<-  4.T<I.) 

Cysts  of  the  Pancreas.  These  arc^  not  always  true  cj'sts  but  may 
be  jiii  i-ni-;ipsnlatfil  uci-innuliition  of  fiuiil  in  contact  witJi  the  pancreas 
iintl  apparently  derived  from  it.  A  true  pancreatic  cyst  may  develop  as 
a  rcult  (if  iili^tniction  of  tlie  pmuTCHtic  duct,  or  from  trauma,  or  as  a 
Inic  [iriilircnilivc  cy-it. 

Symptoms,  'I'lii-ri'  is  a  sense  of  weiyht  and  riihiess  In  the  epigastrium, 
.■»linlu  janndii'c  and  frequently  lisht  culored  stools.  Pain  is  character- 
istically present,  Alli-rations  in  the  pancreatic  functions  are  usually 
absriil  ami  dr|n>ml  upon  the  extent  of  destruction  of  the  gland. 

Physical  Signs.  .\  innmr  nf  the  liiwcr  epigastric  and  upper  unihiEical 
region  uf  llic  aiidnineii.  eMeiwhiig  soniewlial  to  the  left  of  the  mi<l]iue, 
is  t\]>i(iilly  fmiud.  The  Innmr  is  snionth,  elastic,  soft,  lobulated,  and 
rniiy  lUiilnalc.  It  moves  with  rcspinitinn.  The  tumor  may  dislocate 
lilt-  lii-iirl  upward,  displace  tlic  sti.tnaeh  toward  tlie  right,  push  the 
ciiloii  di>\\  n\\ar[l,  and  llic  cliapliragiii  anil  the  coiiteiit.'S  of  the  chest 
upward. 

Diagnosis.  I'AplnratDry  puncture  may  establish  the  diaj^nosis,  but 
is  usually  mi  unsafe  that  it  should  he  resorted  to  only  in  extreme  eases. 
I'aricn'iilir  cyst>  mu?.t  he  diit'erentiated  from  cysts  nf  neighboring 
orj;"!!--,  frnir]  cancer  of  the  pancreas,  aneurism,  hydronephrosis,  and 
circiiniscrihed  pcrittmiri.'?  with  exudiitiou,  Tlie  location  of  the  cyst 
is  best  delcrniiried  liy  its  relation  to  the  stomach  and  the  colon.  If  the 
stdinaeh  aiul  colon  are  outlined  by  auscultatory  inllation,  the  cyst 
will  !»■  found  to  lie  between  tlie  two  organs;  if  iullated,  percussion  will 
shiiw  that  the  cystic  dnlness  is  replaced  by  tympany.  Cysts  of  other 
nrgiiiis  present  diircn-nt  relations  t.n  the  colon  and  stomach  than  doe-s 
a  pancreatic  cyst.  Dulncss  over  hydatid  cyst  of  the  left  lobe  of  the 
liver  is  I'ontinuons  vvltii  that  of  the  liver,  lint  the  iluhiess  of  a  pancreatic 
cyst  and  the  Hvcr  is  inlcrrupteil  by  yastrie  tympany. 
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CaticeT  of  the  jiawreas  is  usually  not  diiTerentiated  from  a  small 
cyst  until  tiie  occurrence  of  cachcxm.  Aortic  nnriiwm  is  dilVorentiHtcd 
from  a  pulsating  cyst  bv  placing  the  patient  in  the  knee-chest  position, 
when  the  pulsation  will  cease. 

A  hjdraiwphrmii  of  the  left  kidney  is  lower  in  the  abdomen  and  docs 
not  have  the  same  relation  to  tlif  sloiniioh  and  colon  as  a  pancreatic 
c\-st , 

Pancreatic  Calculi. — These  are  extremely'  rai-e.  Their  presence  is 
very  occasionally  recognized  when  their  passage  causes  se\ere  colic. 
The  pain  is  sud<]en,  severe,  and  sharp.  It  is  referred  along  the  left 
costal  marjiiti  to  the  left  scapular  region.  Nausea  and  vomiting  with 
signs  of  mild  prostration  are  noted.  Glycosuria  and  steatorrhea  are 
usually  present,  A  positive  iliagniisis  is  established  if  a  small,  while, 
hard,  irregular,  ami  jagged  stone  i.s  found  in  the  stools. 

Carcinoma  of  the  Pancreas.— rnncer  of  the  pancreas  occurs  more 
roniniiitily  in  the  head  timii  in  other  parts.  The  early  symptoms  arc 
severe  ajid  devp-seaied  epigastric  pitin  and  intcstiiml  indigestion. 
Later  bulky,  fatty  stools  and  glycosuria  are  present,  (.'achexia  develops 
iApidl>'.  I'rogressiveiy  increasing  jaundice,  the  result  of  pressure  on 
the  bile  ducts,  is  a  frequent  and  important  symptom. 

Physical  Signs.-  .\  tumor  of  the  epig.istrium  may  be  made  out  if  the 
patient  is  much  emaciated.  This  tumor  may  simulate  an  aneurism, 
but  i>  rlistinguished  by  the  up-anil-dowii  nio\'emeut  of  the  hand  placed 
over  the  tuinor  rather  than  the  true  expansile  pulsation  of  un  aiieurisui. 
A  tumor  of  the  pylorus  is  excluded  by  the  more  superficial  location  and 
tlic  iire.sence  "f  pyloric  olislructiori.  A  turnur  of  the  transverse  colon 
is  dilferentiated  by  its  movability,  its  association  with  intermittent 
constipation,  and  the  oeeurrence  of  iiittstinal  liemorrlingL-. 
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niSKASI->;  OF  THE  KIDNEYS 


General  Considerations. — Dismscs  of  the  kuliu-y  may  be  the  rt^nlt  of: 

1,  ('iiri]L,'i-riitiil  ;ilnu'riiiiilitii's,  whirli  art-  rflulivfly  fri-qiitriit  m  the 
kiihif.vs  mill  iiia.v  muse  reiiiii  ili^ctisf. 

2.  Cirnilntory  ilcraiiKcmeiitA,  as  liypfreniia  and  rnngestiniis,  throm- 
bosis find  riiibnlisni,  wliicli  iirr  roiiiiiini),  owiiid  tii  thf  vi-ry  abumliint 
liiomi-Miitply  of  the  organ. 

if.  'llif  iK'tioii  I'f  infirtion^  Tiititmiil  (buctiTiKl),  ingfstwl  cxogenoiis 
toxins  and  ciKioRcnoiis  toxins,  and  wastp  pnxlucts  of  protein  metabulism, 
wliicli  an-  I'liniiriiiti'd  b,\  (lie  kidneys.  On  accmuit  of  it<  fuiic-tinn  (lie 
or^aii  is  likely  to  be  atl'ci'ted  by  tlie  pri'sencc  of  infective  and  irritittive 
siib-.riimrs  jn  the  coinnmy,  raiisin^  nc^te  and  chronic  iiillnriimatnry 

IfSlDllS. 

4.  Ascending  infections  from,  or  ineehanieal  nr  rnnrtionnl  disturb- 
ances ol',  till'  linver  iiriiiiiry  tract. 

Ti.  Abdi^iiiiiil  ili-.i'(iM'. 

Anatomical  and  Physiological  Symptoms.  -The  symptoms  of  n-tial 
ilJMiiM'  iirc  ihie  to  ill  till'  iiioilsiil  ])riMiss(-.>;  {'2)  aiiiitomicnl  Miteration 
of  the  organ;  (3)  perversion  of  the  renal  function.  The  symptoms  i>f 
ihc  niorbid  processes  are  (he  geuenil  otics  that  arise  from  similftr 
chancc-i  iiTiywhcre  in  the  ceoiioniy.  'I'iie  iMifitnniical  changes  in  the 
kidiie\ ,  for  uli\'ion->  reasons,  are  of  little  value,  as  o[ily  ]jroriiiiii]ccd 
iTilfirgurieiil  of  the  organ  is  recogrii/iible  siilijci-tivcly  or  ohjectivcly. 
It  fullows  ihen  that  the  Iniiiortant  siirns  anil  symptoms  nt  renal  dlsi-asc 
iire  those  tinil  iiHm-  iis  a  result  of  ;illeriiliimN  or  perversiiiiLS  of  the 
renal  fnnciion  of  excretion.  These  syinplums  are  (1)  alterations  in 
the  urine;  r2i  cdeinii ;  i'-i]  iineniiit  iind  wasting;  (■!)  uremia;  (5)  oardio- 
vosculur  changes;  (li)  relinjil  manifestations. 

Alterations  in  the  Urine. — These   iiK'Indc  variations  in  the  no 
constituenls  of  the  urine  and  the  presence  of  abnoriaal  constitiic 
in   llie   nriue.     The  ^.-nixs  eliiiicai   niiinifeslation   of  \ariation»  in    the 
normal  eonslitnents  of  the  urine  is  an  increase  (polyiiria)  or  dccri-nso 
fc)Iigiiri;i)   in  the   amount   of  nriue   pa.ssed   in   twenrx-fonr  hours,  as 
csiiniatcd  acinralcly  by  nieasiiring  the  total  amount  passed  in  tli 
periiiil.    .\1  rimes  i)oIyiiriii  is  noted  by  the  patient  as  a  result  ofincreiist 
frcipiency  of  urinalion  ihiring  the  ilay  or  as  a  result  of  the  necessity  t 
arising  at  lUKhl  to  voiil  the  urine.     Increased  fre(|neney  dne  to  dlsca: 
of  the  bladder,  tu  diabetes,  to  ix-flcx  irritation  hy  ii  ureteral  calculi 
tn  a  neurosis,  or  to  concentration  nf  the  urine  must.  ho«-cver.  I>e  elii 
nated  before  it.     In  IJriglit's  diae 
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piilyiiriu  is  an  iUfoinpaniiDeiit  uf  the  cliniriir  iiiflniii  tint  lory  ouiiilitioiis, 
mon-  [lartii'iilarly  chronic  ititerstitijil  nephritis,  and  is  duo  largely  to 
increased  Mood-pressiire.  while  dijniriii  is  found  Iti  acute,  suhiiciitc, 
«nd  tti  chnmic  jtarenchymntnns  nephritis  and  in  connesti'in  of  the 
kidneys,  in  which  coiiditiims  (he  nite  of  the  llnw  of  the  hluoil  through 
the  kidney  is  retarded  and  the  rciinl  blood  pressure  is  lowered.  \'aria- 
tioiis  in  the  excretion  i)f  nitro;;en  eoiiipounds,  chloriik's,  sulpluites,  iiiul 
nther  constituents  of  the  urine  are  also  found  in  most  diseasi-s  of  the 
kidneys. 

The  abnormal  eonstituents  of  the  urine  found  in  Brinht's  disease, 
irielu<lirig  Hibnmin,  tube  casta,  blooH,  and  pus,  are  discussed  in  Chiipter 
XXVII. 

Edema.— (See  Chapter  XIV.) 

Anemia  and  Wasting,- -Severe  anemia  is  a  frequent  symptom  of 
iifpliriii.--.  It  is  iis*ociate<l  with  the  peculiar  pallor  of  kidney  iliseasc. 
The  face  is  pallid  and  of  it  waxy  whitenefts,  whiili,  if  ihe  disease  is  of 
long  staniling,  gives  way  to  an  ashen  gray  or  sallow  tint  and  the  skin 
becomes  dry  and  Imrsh;  more  or  less  prononntnl  wasting;  is  also  sceti. 
The  anemia  and  wasting  are  probably  due  in  part  tu  ihe  increased 
elimination  of  protein,  to  the  increased  disintegriition  tif  llie  i)rotein 
tissue.-  (Bradford),  and  to  theseeonelary  gastro-intestinal  eomplieations, 

Dremia. — Diseaseil  kidney.s  do  nut  eliminate  the  |Hii>onous  priKlucts 
of  li-sne-waste.  The  toxic  matter  is  retaineil  within  the  bloftrl  and 
protluecs  II  toM-iniii  wliieli  iniiy  hi-  acute  or  ehninie.  In  acute  uremia 
the  nianifestitlions  develop  suddenly  aii<l  continue  but  a  short  period 
of  time  with  aliirmingly  active  symiHums,  until  ih-ath  nr  recovery. 
In  chronic  iircniiH  tlie  onset  is  gradual  and  the  manifestations  may 
he  limited  to  one  or  two  conditions,  a^  heada<'lie  or  morning  nausea, 
whtcli  ilisappear  and  re<'ur,  or  lliey  may  inchidc  llie  itiore  pronouni'cd 
symptom:'  of  uremia.     Liiteiit  iireiimt  is  seen  in  I'alcnlims  suppression. 

Nervous  Symptoms.—  Ilrailachr. — The  pain  is  .situated  in  tlie  occipital 
region  and  mii\'  extend  down  the  neck.  It  is  severe  and  of  a  bursting 
character,  and  tna.v  be  ussociiilcil  willi  gidiliness.  In  liolli  acute  and 
chroiuc  nephritis,  headache  is  often  the  first  manifestation;  it  may  lie 
associated  with  c\e  sytripttmis;  it  nia\  be  present  im  waking,  and  con- 
tinue only  through  the  morning  hours.  In  acute  uremia  it  per.si.sts 
throughout  the  attack. 

Delirium  The  ilehriutn  may  be  mild,  but  is  sometimes  attende<l  by 
delusions,  often  with  -nb'^ultu-  and  |)icking  at  the  bedelolhi's.  .Vgain. 
the  delirium  miiy  amount  lo  true  inatiia.  and  the  patient  iiniy  exhibit 
other  nmniacnl  symptoms.  On  the  other  hand,  the  piitietit  inny  l>e 
noisy,  restless,  ami  slei'plcss.  Nk'lancholia  and  delusional  insanity 
may  develop  after  the  violent  nervous  symptoms  nf  uremia  have 
passe<l  "If. 

(.'iinrul/iium.—  A  convulsion  may  be  the  fir^t  indication  nf  i]i.H('ii.sc 
of  the  kitiney.t.  or  it  ma.\'  succeed  n  few  diiys  of  persi-steiit  headache, 
or  follow  an  attack  of  uremic  vomiting.    The  convulsion  re»emblr 
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epilepsy,  nnd  hence  is  knon-n  as  an  epileptiform  cnnxnilsion.  Some- 
tiiiifs  n  foofti  or  Jnck^ttiiiiiii  fpilfpsy  occurs  instead  of  tht-  true  epilepti- 
form convulsion,  Temjiorary  blindness  may  follow  the  eoiniilsion 
(uremic  iiniHurosis),  and  uremie  dejifness  miiy  occur. 

Cnma. — After  the  convulsion  eonsciousness  may  return,  or  the 
patient  ma>-  lapse  into  stnpor,  followed  by  complete  conu.  Coma 
may  develop  without  convulsions,  or  immediately  succeed  a  general 
convulsion.    Headache  or  eye  symptoms  may  precede  the  eoina. 

I/<rnl  I'nhir.i.-  Dcrcuni  was  aruon^  ihe  first  to  call  attention  to  the 
occurrence  of  uremic  monoplegia  or  hemiplegia.  Palsy  ilevclopa 
suddenly  and  may  occur  after  u  convulsion,  Cntmps  in  the  miiRcles 
of  the  calves,  particularly  at  night,  are  of  common  occurrence. 

I'mritui.  local  and  genend,  is  another  nervous  symptom  that  may 
he  of  uremic  origin. 

I'nin  m  the  upper  alulonien.  particularly  in  the  median  line,  is  a 
frer|ui'nt  |>rccursor  of  more  severe  uremic  symptoms. 

Respiratory  S/mptoms.  I  'n-mir  Di/nprifia. — Modifieatioiis  of  the 
liiiiilliiiij,'  iifiiu  jici'iinipntiy  s.vmplonis  of  uremia.  The  dyspnea  may 
be  constant  or  it  ma.v  ociur  in  iiaroxy.sms.  or  the  two  t.vpes  may  later 
alternate.  A  common  lypc  in  uremia  is  the  Chey[u--Stokes  breathing. 
I'aroxysnial  dyspnea  usually  occurs  at  night,  and  resembles  true  bron- 
eliiiil  iislhniM  in  every  rcspccl. 

In  addition  to  dy.>^pncii.  the  occurrence  of  inflammatory  pulmonary 
ecimpliiM lions  may  In-  tin-  firrit  iiidiciilion  lliat  the  condition  of  the  urine 
should  i>e  iiH|nircd  into.  Itronchitis,  pneumonia,  and  pleurisy  are 
common  compliciiiious  of  uremia. 

O astro-intestinal  Symptoms. — I^iss  of  appetite  is  c'ommon.  It  is 
atlciiilrd  ulth  al'^iilulc  disla>tc  for  food  after  a  sriiidl  portion  has 
been  taken.  Xauscit  may  he  continuous,  or  more  frequently  limitod 
to  the  early  morning.  Vomiting  may  be  paroxysmal,  occurring  chiefly 
in  the  early  inorninK;  or  it  ruay  lie  sud<lcu  in  onset,  uncontrollable, 
and  continue  until  nervous  synijitom'  of  uremia  ilevelop.  foaslipHtion 
is  the  rule  in  the  I'onrse  of  chronic  llrijihl's  disease.  One  of  the  mani- 
festations of  uremia  is  diarrhea,  often  in  the  form  of  .sudden,  profuse, 
seroiiN  purging.  Hiccough,  although  ii  mns<'uhir  atfeetioti,  is  usually 
associated  with  g.'i-tric  disturbances,  (iastralgia,  chronic  gastritis, 
enteritis,  and  ulcerative  colitis  are  of  fairly  common  occurrence  in 
chronic  uremia. 

Cardiovascular  Symptoms. — ^The  cardiovascular  changes  in  nephritis 
arc  cMreiiicly  important,  and  involve  holli  the  heart  and  the  vessels, 
large  and  small.     'I'lic  enn-ie  of    these    changes  has  been    vario. 
explained,  hut  no  one  theory  has  met  with  universal  acceptanec.     ' 
changes  arc  probably  llic  direct  result  of  high  blood-pressure,  whic 
turn  may  he  due  to  the  fact  that  the  filtration  llirough  the  glomeru 
ilcpendcnt  upon  blood -pressure,  so  that  when  the  glomeruli  are  diseii^ 
grcalcr  pressure   is  retpiired,  i.  e.,   a  compcnsalory  rise   in    press 
develops. 
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The  hiKh  blimil-presriure  lias  also  been  expliiiiied  on  the  basis  of  an 
excessive  ainoiiiit  of  [he  secretion  of  the  adrenal  glaiuls  in  the  blood, 
the  result  either  of  hicrcascd  secretion,  the  result  of  the  iiepliritis,  or 
increased  retention  of  adrenalin  from  faihire  of  elimination  by  the 
kidTiey. 

The  hypcrpicsis  may  also  be  the  result  cither  uf  constriction  of  the 
capillaries  or  increased  force  of  the  hciirt,  stinnihitwl  liy  tlic  rotaincd 
toxic  prodncts  of  nitroj;ciiiui^  mcliiboli^ni, 

Ufljii'Hruj'hij  "j  the  llrarl.  The  must  pmninincci!  chaii>.'c  is  hyper- 
trophy of  the  left  ventricle,  which  in  loiiy-standing  case^  is  followccl  by 
liypertrophy  of  the  other  ventricle.  The  primary  hypertrophy  is 
later  associated  with  eccentric  hypertrophy.  !.  f..  h\'|iertrophy  with 
dilatation.  Prononnccd  dilatation  of  the  heart  is  nsnally  a  temiinat 
firidinj;  in  the  conrsc  of  chronie  ncphriti:<,  and  is  the  result  of  degener- 
ative myocardial  changes. 

Arteritit  Change/t.—The  arterial  changes  are  those  of  arteriosclerosis 
and  atheroma.  These  changes  are  precederl  by  prononiiciH!  elevation 
of  llii-  blu'nl-pressnrc.  whii'h  is  a  n^'ual  and  extremely  fnipicnt  accmn- 
panimcnl  of  nephritis.  Miliary  aiienrisnis  of  the  arterioles  frcipieiitly 
dcvelo]),  particularb'  in  the  brain,  where  the  rnptnre  of  one  of  ihem 
may  result  in  a  terminal  cerebral  heitiorrhajie.  In  addition,  rnptnre 
of  an  arteriole  may  i-ause  c|)istaxis.  retinal  hemorrhiitje,  less  freipiently 
hemorrhage  from  the  bowels,  suhentanctnis  licmorrhjii,'e.  and  liemorrhagc 
from  llic  pelvis  of  flic'  kidney  (rciiid  eifistaxis). 

In  adrlitiun  to  hi):h  arlerial  Icjision  ami  accentuatirai  of  the  aortic 
second  sound,  the  objective  symptoms  of  atheroma  of  the  aorta  and 
arteries  an-  ii>sociiited  willi  I'lirooic  influnniiallon  of  ihc  kidneys. 

Here  may  be  mentinned  'itlicr  rehition>  of  the  liearl  aial  kidneys: 
(fi)  \Vc  liiU'c  renal  liiscjisi'  follow  ini:  fornii  of  c;iriliae  ihsejisc.  hi  flilnla- 
tion  of  the  heart  passive  eonnestion  of  the  orijans  takes  place.  The 
kidneys  (|uiekl\'  become  the  si-at  of  such  conj;eslion.  In  the  ciairse 
of  simple  dilatation  or  of  valvular  heart  ilisctise,  the  -^eci>nilary  dihita- 
lioii.  imssivi-  conirestion,  and  chronic  inllammation  develop  slowly. 
Embolism  may  also  occur,  l/ij  UennI  disease,  arteriosc'lcrosis.  and 
cardiac  disea.str  may  devehip  at  the  same  time  from  a  common  cause 
as  ah'oliolism.  jiout,  etc. 

Retinal  Changes.— The  cye-gronnds  should  always  he  cxamincil; 
lndee<i,  llie  jiiiticnt  himself  by  his  <-iinipliiiiits  often  directs  alleiilioji 
only  to  the  eye.  the  examination  of  which  diselo.scs  the  presence  of  an 
albnmiunric  retinitis.  The  followinjj:  eliangcs  may  occur  in  the  ncutt; 
or  chronic  forms  of  nephritis,  altbongb  they  are  more  common  in  tlif 
latter;  (I)  a  liilfnse.  slight  ojiaeity  ami  >.\vel!iiiK  of  the  retina,  due  to 
edema:  V-)  white  spots  or  [mtdies  of  varions  si^es.  for  the  most  part 
the  result  of  degenerative  processes;  C-i)  hcinorrhaKcs;  (4}  inHauunation 
of  the  iiitra-ocular  end  uf  the  optic  iit-rve;  (o)  atrophy  of  the  rdiua 
and  nerve  may  sometimes  result  from  and  succeed  the  inilatamatory 
changes.  TIk-c  changes  may  allVct  one  eye  only  (Gowera).  It  must 
46 
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not  be  foi^tt^n  that  trniporar)-  blindness  may  occur  independently 
of   retinitis. 

Phrskftl  Diagnosis  of  the  Kld&e;.— Renal  Tumor.^Rnlargrtumts 
of  ihv  kidiifv  may  be  <lrtMt<d  bj-  pernission.  As  the  causes  wbidi 
produ<x!  fnlargemenlit  of  lUv  kidiie>-  »ufli<-i«il])'  gn:-«t  t«  be  detected 
by  pcroussioii  do  not,  with  rare  exceptions,  in^-olve  both  kidneys  at 
the  same  time,  cx>mpari:«on  of  tlw  two  sides  is  of  greiit  value. 

Itenal  tumors  give  rise  to  swcHinp  in  the  loin  with  muscle  resistance 
if  there  i.s  infiammntiott.  Ttn'y  may  e.iteml  forwan),  Htid  are  then 
paliwblc  l>ctwccn  the  ribs  and  the  transverse  tunbiUcal  line.  The 
mas*  is  never  notched,  is  usually  smooth,  and  often  take»  the  shajje  o( 
the  kidney  if  that  organ  is  involved  iu  its  entirety.  Otherwise  the 
outline  is  not  n'niform.  The  bowel  is  usually  in  front  uf  the  nta^ 
although  in  tumors  of  the  right  kidney  the  ccoiun  and  colon  may  be 
jHished  to  the  inner  ^ide,  and  in  tumors  of  the  left  kidney  the  colon 
may  lie  pressed  outward. 

The  disease  of  tlic  ki<lney  attended  uitli  enlar^mcnt  are;  malignant 
tumors,  cysts  of  the  kidney,  hydroiiriilirosis  and  [lyoneplirosis,  abscess, 
mid  perinephrilic  abscess.  The  kidncv  is  also  palpable  when  mov' 
able. 

Circulator;  Derangements.  Congestion  of  the  Kidneys. — The  eaufies 
of  iinili-  '••'tigrtlifii  nf  ilic  ki<lm-\  ttrc  |iNn'lically  those  of  acute  nephritis. 
It  occurs  iliaracitristiially  at  the  onset  of  this  condition,  and  it  is 
inipi'SMMi- 1"  •liuiiiilb  diirercnliine  the  two  derangements  except  by 
their  snbsttincrii  coufM'. 

Chnmir  c<mi7(*fii>n  of  tlie  kidneys  is  usually  a  part  of  general  venous 
stasis:  valvular  heart  disease  with  secondary  dilatation  and  pidiuonary 
cnipliysi'nm  ofieii  >:i\e  riM-  to  the  condition,  Ohstniction  of  the  renal 
veins.  US  U\  tumor,  i-  »  uuuh  les>  frtnjucnt  cause.  Urive:  the  qiinntitv 
is  ilimini-^licil,  ilie  wlor  dark,  ilic  specific  gravity  high — 1.02(1  to  l.lKtt). 
I'ric  acid  and  urates  are  present  in  excess.  .Albumin  is  not  present  at 
tirst.  Inn  sm.n  niakes  iisapp*"aran(vnt  intervals  and  in  small  quantities 
Inter  hri'oinin;;  iinistiiiit  and  ninrt-  jilnnulant.  The  sediment  contains 
liviiliiic  (■:i>t'^  and  a  few  n'd  lilumi  trlls. 

'I'lif  ci>iiiliiii>ii  is  ren>_i:tii/<-d  by  its  association  with  congestion  in 
other  organs;  by  the  diminution  in  the  amount  of  urine,  its  high  specific 
grn\it\.  and  e\iv>>  of  iirii-  acid  and  urates,  "lljis  form  of  congestion 
is  seriiiiis  lni-anM'  it  Irails  In  clironir  nepliritis. 

Thrombosis  and  Embolism. — Primary  thrombosis  is  extremely  uncnnt- 
nion,  i-tiii"'!ivnt  nmrc  I'liiMnrin.    The  latter  is  recngnizei.1  by  the  sudden 
appearance  of  rr-iiid  pain,  tenderness  of  the  kidney,  oliguria,  and  ht 
tiiria.     A  si'plic  endiohis  causes  chills,  fevers,  sweats,  and  other  m 
ffstalions  uf  scp^iis. 

InQ&mmations. — The  dassificalinn  of  the  inflammations  of 
kidneys  i^  cxtri'nicly  diilicult,  as  nut  oidy  clinically  are  the  symp 
of  the  various  forms  of  nephritis  intermingled.  iTiterchangcd,  and  h 
nitcly  forrelattil,  but  histologically  morbid  kidneys  vary  so  that 
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pathologists  have  not  bwn  ahle  to  siiti^fiu'ltirilv  agrtT  uiKiii  t)ie  tlif- 
ft-rentiatioii  of  the  various  tjipes  ot  nephritides;  while  even  more 
difficult  is  the  eoordination  of  the  dinicnl  picture  with  the  postmortem 
findings.  In  any  form  of  acute  nephritis  the  involvement  is  dif- 
fused througlioiit  the  n'hiite  of  the  rensl  tissues  and  the  clinical  mani- 
festations of  the  disease  are  essentially  the  same,  no  matter  whether 
the  pathoUigieul  changes  have  involved  primarily  and  chiefly  the  paren- 
chymatous or  the  interstilial  tissue  (excepting  of  course  iin  acute 
siip]niriitive  nephritis).  In  chronic  nephritis,  however,  a  sharp  clinical 
and  histological  division  can  he  made  between  ii  form  of  iie|)liritis 
which  follows  the  subsidence  of  an  acute  attack  or  liegins  insidiously, 
and  wliicli  involves  chietly  the  |Jiirencliyuui  (climnii'  imreiiehjnialons 
nephritis)  and  a  form  in  which  the  lesions  are  largely  in  the  interstitial 
tis.sue  and  are  merely  a  part  i)f  a  widespread  change  in  the  vascular 
system  tliroiigliout  the  entire  body  (I'liroiiic  interstitial  nephritis). 

Acute  Nephritis  iAriilr  I'iirfiich)fwaln)i.i  Nephritic:  Anile  Diffuse 
yephrifis;  Acute  lirighl's  Dintii/irj. — Vmiitfii.- — There  may  be  merely 
a  history  of  exposure  to  cold.  At  times  the  disease  seems  to  occur  with- 
out any  definite  cau^e.  It  i.s  ii  fre«pient  compliciillou  or  si-qnc!  of  the 
infections  diseases,  notably  scarlet  fever,  diphtheria,  |>neumonia, 
iiifluen?;ii,  small|)ox,  erysijjplas,  mill  lyfihoid  fever.  Certain  aniogenous 
mctahoiic  poisons,  elaborated  in  the  course  of  pregnancy,  anemia, 
diiibeies,  gout,  and  a>  a  re.-iult  of  severe  burns,  or  exogenous  poisou.s, 
as  turpentine,  cantharides,  phenol,  spices,  alcohol,  ether,  or  chloroform 
acting  upon  the  kidney  may  lit  lUv  eiiologicul  factors. 

Sprnptiuus. — The  courne  of  the  disease  may  lie  mild,  presenting  only 
tile  urinary  changes,  or  there  may  be.  in  addition,  local  and  general 
symptoms. 

In  mild  cases  the  uritie  is  diminished  in  aniouru.  the  color  i>  dark, 
the  specific  gravity  usually  high,  iiiii'lnrition  i>  frc(|nent.  Tliere  k  ii 
small  amount  of  albumin,  with  a  few  epiliiclial  and  blood  casts,  and 
sometimes  blood.  .At  the  termination  of  the  disease,  hyaline  casts 
(trc  found.  In  ?evere  cases  the  ilisease  Is  often  ushered  in  by  chill, 
atteniied  and  followed  hy  pain  in  the  loins,  with  fever,  headache,  and 
restles-ness.  The  urine  contains  ii  large  amount  of  albumin  and  an 
abundance  of  hyaline,  granular,  epithelial,  and  blood  easts,  and  free 
reil  and  white  bhmd  cells.  The  fe\i'r,  if  it  coulinues,  is  moderate  and 
irregular  in  type;  the  pain  in  (he  loins  is  sometimes  very  severe.  In 
the  first  forty-eight  hours  the  clmraeterislic  syniplonis  llial  follow  the 
chill  and  ii(roin])any  Un-  urinary  changes  are  lieuilaclic.  sleeplessness, 
more  or  less  pmfound  stupor,  muscular  twitchings,  and  general  eon- 
mlsions.  Eye  symptoms  may  be  present.  Instead  of  cerclirid  symp- 
toms there  may  be  marked  dysjmca,  iind  with  i>oth.  nausea  and  vomiting 
are  of  frefpicnl  oceurrence.  The  heart's  action  is  increased  in  force, 
Eind  al  first  the  fre«iuency  is  often  lessened,  later  increased.  The 
left  ventricle  may  become  hyjiertropbiecl  after  ii\v  or  six  week-t,  Bud 
dilutalioTi  rniiy  rapidly  snccird  il.    The  aortic  second  sound  is  acecnt- 
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uMtnl.    Tht  pfiljc'  is  bard,  ami  eilihil-s  the  rluuvctetistir  fraturvs  d 

Dropsy'  or  nlnrui  is  oof  of  ibr  mast  raostaat  »ymptotnn.  It  appears 
Rrst  in  ihe  fare,  t^ptvially  ibr  r>'rliil'>,  and  nuy  b**  limited  tii  tfait 
rrgion.  ijT  it  may  cxtnii]  to  iht  l<i»cr  rxtretohid  and  to  thr  scrotuni. 
It  may  prntcrrv  lo  ana.iarra,  and  onr  nr  umn  nf  the  ^othis  cv^iiin 
&U  up  with  fluid.  Edrma  o(  thr  mucous  mmtbranes,  ad  tbe  conjunctly, 
the  soft  pabu-.  ami  the  irUntiN  occur  at  times. 

I>y«pnca  may  be  a  |>r<>nuuncrd  •^>-mptom.  6ue  tn  uremia  (umnic 
a.'tthmai,  4^)ema  irf  the  gloiiis.  efTiL-oiiti  iuwi  ihr  {4t-ura.  or  bmiK^iius. 
If  «liUtation  of  tbi-  hrart  ix\-urs.  thr  rti.«uing  dyspnea  may  be  a  direct 
n-;<till  nr  diM"  to  th<'  -'«<'oiMlar>'  edema  of  thr  lunf^s. 

With  or  without  thr  oct-tirrtriicr  of  nausea  or  \'omitiii^,  tbcr«  bt  alwaj's 
Uns  of  iip(n*titr.  and  the  l>owcls  are  usually  constipated. 

Prostration  is  <i>intiion;  oftm  thrrt-  i-i  rmarialton,  aiM]  frv«]ticnUy  a 
srvrrv  ;>r<^>n<larv'  anemia  devdops.  Symptoms  of  urv-mia  mav  occur 
at  any  time. 

/>(Vif/(H»*M.— Amtencphritliisdiaisiiosticatcl  larpJy  by  the  cxatntiia* 
lion  of  thr  iiriiir.  Ktioln^iiil  ii.v^x-iiiiion^  are  of  value.  1*her\*  mav 
Ik;  no  syni|iti>in>  until  ilu-  imst't  of  uremia.  In  sooh-  itistanccs  the  di.seair 
resemlile-i  typhoid  frvrr.  The  alhuminuria  and  cjlindruria  that  arise 
durin);:  the  loiir^-  of  aiute  infectious  diseases  must  not  be  ounsidrrrd 
as  iiciicc  iiiplirltis  unlrv^  rr>thr<H-j  les.  much  tilhuniin,  and  inanv  casLs 
atipi-itr  in  the  urine  smmI  some  of  the  Rrneral  symptoms  of  nephritis 
di'Vfiop. 

An  nrule  eMiifrlmtitm  of  a  ehronlr  nephritis  may  :^mulate  an  aeutr 
priinjirv  ncpliriti>,  hnl  u  cwrcful  lii>tory  will  u.-<ua!ly  di-se1*>sr  past  »vmp- 
lonis  whicli  arc  suittJf-^ivc  of  a  previously  existing  nephritis.  The 
|)ll^^ilJilit>  nf  vjisiuliir  iliiiiiKc-  in  the  kidney  l>eing  the  predominant 
luitlxiloKical  pii'lure  ineiifc  gUimeriilin  tufikritis)  is  suggested  by  the 
Uu-i  iliiil  -uih  changes  otriir  mont  fntpiently  iu  postscRrlatinal  neph- 
ritis Till-  iirirjc  is  of  a  hii;h  s|K-cific  jrriivity.  iiml  contains  mudi  albumin 
iinri  niiiiiv  I  r\iliro<yti--;  <lriii)'._\,  unnriii,  ami  nremtn  are  pronuuiiced. 

Chronic  Parenchymatous  Nephritis  iChnmic  Oiffiige  Xep/iritis). — 
r,(»,«rj<.  'I'liiT.  (i.riii  uxiallv  folluws  acute  ufphritis.  It  develops 
ill  the  iriur^ic  of  syphilis,  tuberculosis,  miiliiriu.  riniuf«rditis,  disease 
(if  till-  hfjiif.  ami  priiiniiiri'il  sii]ipiiralioTi.  Krequcnt  exposure  to  cold 
:i!iil  wet.  re^idciiic  ill  daini)  (Iwcllinus.  and  tin-  iilcnlml  liiiiiil  are  eausal 
londilion^.  It  usually  occurs  in  middli'  life,  umrc  tri-tjiicntly  in  men: 
liut  as  a  SCO  Mil  1 11  ry  disease  usually  altmks  youug  adults  iifler  scarlatina. 

SvMi'ToMs.  Tile  disease  succeeds  an  acute  nephritis  or  mori 
i|iirnil\  it  ilcveliips  nlinvly.  (Jciieral  >yrupt"in>  may  l»e  lirst  obse, 
Dnipsv  luiL.v  develop  at  )ir->l  and  cnutiinic  tlimujllumt  the  disean 
ri'ciir  at  liiin;  iuliTViiU.  Tlic  appeararnT  nf  llie  palieiit  in  str 
The  skill  is  of  a  pci-nliar  pallor  and  jiasiy  in  appearance.  The  a 
lire  very  white.  The  ammia  which  gives  rise  Hi  (lie  imllnr  is  very 
fiiuiid,  iiiid  often  closely  resembles  that  of  pernidousjincinia.    Ilea 
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ntid  sleeplessness  are  eommmi  symptoms.     I'ronoiinred  anite  uremia 

riors  not  often  occur.     Chronic  uremiit  may  prove  fiitiil  tiy  tlie  imtieTit 
hi])Hiii]C  into  II  rvpiidid  stale  in  wliicli  ilcliriiim  altcrnales  with  stupor. 

Albuminuric  neuroretiiiitia  frequently  develops  in  llie  course  of 
the  ilisease. 

Dyspnea  is  often  ohserveil,  mid  may  be  due  to  any  one  of  the  many 
caiisen  previously  descrilicd  a.s  prcMlueing  this  symptom  In  the  course 
of  nephritis.  It  is  frei|iiintly  limited  t«i  sudden  attacks  «hii'h  ilevelnp 
in  the  night  ur  early  morniiif-.  There  is  often  some  bronchial  catarrh. 
Nnuscii  and  vomiting  arc  common  symptoms.  The  iippetite  is  lost. 
H\  pertrophy  of  the  left  ventricle  takes  place  in  many  cases.  The  pulse 
is  generally  i)f  \\'\^\\  tension  and  urteriosck-rosis  often  KU|«TVfne.s. 
Symptoms  such  as  headache  and  vertigo  arise  on  acniunt  of  the 
profound  anemia  as  well  as  the  toxemia. 

Urinc.^lt  must  ru)t  be  forgotten  tluit  the  eimr>c  of  the  ilisease  and 
the  urinary  symptoms  are  often  qnitc  variable  in  chronic  nephritis. 
The  urine  may  be  normal  in  amount.  I>ut  during  the  exaecrliations  it 
is  scanty  or  suppressed.  In  the  early  cases,  the  spceiiic  gravity  varie.s 
between  l.dlS  and  l.(l2o  or  higher,  the  extent  of  lln-  increase  depeiif  ling 
Upon  the  amount  of  urine  excreted,  tlie^  smaller  the  ([uantity  of  urine, 
the  higher  llie  spri'iKc  gravity.  In  the  hiter  stnges  the  ammnit  of  the 
urine  may  he  inereaseil  and  the  siK'cilie  gravity  is  decreased.  .Mhumin 
i.s  |irescnt  in  large  amuunts,  Wlien  the  disciise  is  most  ai'tive  and  the 
dropsy  at  its  height,  the  quantity  of  albumin  is  verj-  Ihtko.  In  the 
quiescent  period  of  the  iliseasc  the  amonnt  is  lessened.  Kpithelial, 
fatty,  and  grainilar  easts  are  abundant;  reil  lilonil  idls  arc  uflcn  I'linnd. 

CoriteK.— The  disease  is  characteri/fd  b\'  rcmissioiis  and  exaecrha- 
tions.  During  the  exairrhations  any  i>[ie  <>(  the  pnimim-nl  vymptnms 
that  occur  in  renal  iiiHammations  may  he  present.  Eilcma  is  the  one 
.symptom  winch  nei-iirs  most  freipienlly,  and  is  liUeb  to  continue  the 
liingest.  The  further  course  of  the  iHscase  may  be  as  follows;  111 
The  symptoms  ina\  be  cinillnuous  and  prugressive  in  seMTily,  dearli 
taking  place  at  the  end  of  one  or  two  years,  i,:.')  Tiu-  symptoms  nmy 
ctmlimie  for  several  months  and  the  patient  finally  improve.  Heenrrent 
attacks  occur,  the  symptfims  heinj;  more  severe  with  each  attack. 
(.'()  The  patieiit  may  apparently  reeo\-i-r,  but  the  urine  eonrinnes  to 
be  "f  li>w  specific  gravity,  and  eontain.-.  sumc  albtmiiri.  ll)  The  symp- 
toms may  persist  In  a  mild  degree  for  year^.  {o)  Chronie  interstitial 
nephritis  may  supervene. 

DiAoNosis. — Though  suggested  by  the  canlinal  symptoms  of  edema 
and  anemia,  the  diagnosis  mnsr  he  based  n]i(in  the  urinary  cxamitiallon. 

Chronic  Interstitial  Nephritis  {('hrcnir  Diffinfc  Iiidiimlice  Ncjilinlia). 
— ('iiim-s.  Thi>  form  uf  nephritis  fnlhiws  chronic  congestion  of  the 
kidney  and  rhronie  pareiichynuilous  nephritis.  It  is  also  caused  by 
alcohol,  lead,  gmit,  syphilis,  malaria.  »nd  by  the  factors  that  realise 
(I rlenoselerosis.  The  arleriiisclerotii-  fiirni  is  asson'aleil  wilh  other 
phenomena  which  develop  as  a  re^^ult  of  the  eiidarteriti.s,  e.  g.,  hyiwr- 
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trophy  nf  the  litiirl,  aiid  t«  whic-b  the  term  cantiuvasmlai^renaJ  &t»st 
is  frifim-iilly  iipplinl.  0\ereatiiig,  witrry,  inMiffiHent  exerrise,  and  thr 
HCHf  atid  trtir  ami  stress  of  iiitKlern  life  hit  etiolofiieal  factors  frf  impof* 
tiiiKT.  In  a  irrtain  iiiimher  of  ca.'ic.s  the  lesinnti  upprar  to  be  aoleh' 
tlic  result  iif  senility.  This  furm  of  uephritis  is  notabji.-  prevalent  in 
!t(>\'RruI  jtencrntinns  cif  ii  fainily. 

SvMiTi'Ms..  'rtii-  onset  i>f  the  disease  118111111,7  occurs  late  in  life. 
iiltliiniKli  will-i|cline«l  rasi-s  nmy  wciir  In  early  life.  'Vhe  progress  at 
first  is  very  iiisidiitiis,  iinil  the  liiseiise  may  have  mlvuncefl  to  an  eztrane 
stnge  witliout  the  owurrencc  of  a  single  svinptom.  Dcatli.  indeed, 
nmy  he  clue  to  other  eauses;  or  a  person  in  apparently  perfect  heaflh 
niny  -iiiil'lcnly  iniiuifest  symptoms  of  uremia,  or  may  develop  apoplexy 
or  siiine  iirliiT  n-nal  iicenmpaiiinieiit  of  interstitial  nephritis,  Wnb 
the  eM'ei'ti'iii  of  tin-  stale  of  the  nritie,  the  only  symptom  pre^irnt  mar 
he  los^  of  lli'sh  anil  strcn>;lh.  At  the  same  time  the  skin  becomes  dir 
luul  hiirsli.  K<lenin,  however,  is  not  usunlly  present  unless  there  b 
ililaliitinn  of  the  liciirt. 

/  'rriiiii-  .■'!imi'l"m3  Minv  oenir  at  any  time  in  the  eoiirsc  nf  the  disease. 

'riif\    mii>   -nr  snililenly  or  drvclop  very  gradimlly.     IleMdache  is 

iMosL  (•■iniiiion  iiiiil   roii->tarit,      iStv  Suhjeetivc   l>iagiio:^is — Uremia.) 

Viihnoiinrn  .ti/miitoms  [ither  than  tliose  due  to  uremia  may  be  caused 
In  iin  iiitiTiiirreiil  hrnni-tiili-',  piironmnlti,  or  pleurisy.  Chronic 
hroiirliilis  or  edeinii  uf  ihc  ItniRs  inn\  be  present.  Emplii,-senia  often 
iii'i'iirs,  whili-  li\drutlioni\  is  found  lute  in  iJn-  ilisease. 

'I'lieiT  is  ahviiys  a  iL-iuleniy  to  ehrotne  jnliammation  of  the  mucous 
nieinliraiK's  and  to  aeiite  intlitnmmtioii  of  si-rons  membranes  in  the 
I'our-ie  of  clironii'  ilitfusr  nephritic. 

(iiinlri'-iiilmluinl  SijuipUimn.  Tin-  most  eommon  ^stro-intcstinal 
syniplonisiirellieoi'i'urrencr  of  inorniiif:  nimscii  or  of  niorningvumitiug; 
llie  oi'cnrreiu-e  of  spasniodii-  voniitiuj:  at  irrejjnlar  perimls,  or  the 
oci-nrreinc  of  violent,  acute  viiinilin|r.  wliirli  is  followed  In  two  or  three 
days  liy  other  ■iyniplmns  of  uremia.  The  liowels  are  usually  const ip«tecl. 
The  onset  nf  iin  iiiiii  may  Ijc  iliarjictfri/eti  liy  viojunl  iind  profuse 
serous  purlin);.  firrlioMs  of  the  Hver.  elironie  Rastrilis,  and  chronic 
entfritis  ari'  fn-ciucnt  conipliciilions  iippeiiririg  in  the  course  of  the 
di  sense. 

ycurvrrtiiiitii  i^  a  fre^pient  eoniplii-iitiiui  of  nephritis,  and  mav 
aih'jiiiee  more  rapidly  tlniri  oilier  ooiti]iliriitions,  so  that  dimness  of 
vision,  lilindness,  orolliiT  eye  sympluins  may  eause  the  patient  to  con- 
sultan  oculist  ln'forc  jiltenlioii  is  called  to  ihv  condition  of  the  kidnev^ 

C'lrdiimm-iilfir  Si/nijiliimn.-  These  are  constant.     The  left  v 
hypertropliiea.     Tlie  iicjrtic  sccotiil  sound  is  accentuateil.     Th 
is  of  hijili  tension.    Tlic  arteries  lieconie  more  jironiinent  and  j 
all  the  signs  of  eiidiirleritis,     [n  the  later  stages,  as  nutrition 
dilatiilion  of  the  heart  takes  place  with  insuflieiency  of   the 
and  the  development  of  a  train  of  .symptoms  due  to  these  H 
On  aeeourit  of  the  jilheroma.  and  aided  hy  the  hy(>ertrophiet 
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rupture  of  the  vessels  frecineiitl,\-  takea  i)lace.  A[>oplex>-  is,  therefore, 
of  common  occurrenec,  niid  heiiiorrhago  into  other  orKiins  soniclimes 
occurs.  The  renal  diseiise  is  often  not  suspected  until  after  the  patient 
bus  had  aii  attark  of  apoplp\v. 

Urine.— 'Yhc  quantity  is  increased,  the  color  clear,  and  the  specific 
gravity  low.  The  nlliuniin  is  small  in  amount,  or  may  lie  absent. 
Itepeated  examinations  extending  over  a  considerable  period  of  time 
maj'  disrlo-^e  its  presence.  Hyaline  casts  are  present  in  small  numbers. 
In  some  cases  it  may  he  necessary  to  cxjuninc  u  iloiiicn  or  fifteen  slides 
before  they  are  found.  Hardy  the  urine  is  bloody  at  irregnlar  periods 
in  the  course  of  the  disease,  or  actual  lieuiuturiii  iruiy  Itikc  pltiir. 

lJ!A(i.vu(>is. — This  is  based  upon  ibc  association  of  hypertrophy  of 
the  heart,  arteriosclerosis,  high  blond-pressure,  and  Ihe  excretion  of 
large  amounts  of  urine  of  a  low  specific  gravity  containing  but  traces 
of  albumin  and  orcasionul  hyaline  easts.  Several  clinical  nmnifcslationa 
of  interstitial  nephritis  are  observed.  In  the  latent  form  the  disease 
may  have  ndvaTiccd  to  an  extreme  degree  without  any  symptoms  of 
renal  disease  during  life,  with  death  taking  place  from  an  intercurrent 
disease  or  accident.  The  patient  enjoys  good  health  until  the  occurrence 
of  pneumonia  or  inflanmiation  of  a  serous  membrane.  Often  the  locjil 
intlamniator\'  s\inptoms  are  slight  or  masked  hy  the  symptoms  of 
renal  disease,  which  develops  rapidly. 

In  another  group  of  eases  some  special  symptom  only  may  he  com- 
phiirird  of.  In  some  instances  it  niny  he  gastric  catarrh,  in  some  eye 
symptoms  alone  may  be  present,  while  in  others  hemicrania  or  other 
forms  (jf  headache  arc  nhscrveil.  With  the  hciidaclic  there  is  usually 
vomiting.  Again  wc  may  have  constant  neuralgia  or  persistent  muscular 
rheumatism  as  the  only  symptom.  N'ose-bleed  is  a  symptom  which 
may  be  the  tmly  indication  of  chronic  nephritis,  particularly  if  the 
cpistasis  occurs  frequently. 

Ill  other  cases  the  course  is  not  latent,  but  iharactcri/cd  by  a  series 
of  attacks  of  varying  intervals.  During  the  attacks  the  symptoms 
resemble  those  of  the  acute  form  of  nephrilis  with  iieiitc  uremia.  Tin- 
tension  of  the  arteries  is  higher  and  the  urine  contains  albuuiin,  and 
is  of  low  specific  gravity  during  the  attiick;  during  the  interval  albumin 
19  found  at  irregular  times.  It  is  to  be  remeui))cret!  that  chronic  inter- 
stitial and  chronic  parenchymatous  nephritis  frequently  alfcct  the 
kidney  at  the  .name  lime.  In  smh  a  ca^ic  the  clinical  symptoms  of  one 
type  usually  are  more  pronounced  than  those  of  the  other,  though 
frequently  it  is  imjKissihle  to  say  wbicii  is  the  |irinuiry  and  which  is 
the  active  type  of  chronic  nephritis, 

Suppurative  Nephritis  {Absre-^s  o/  tltn  A'"/*«','/).— I'yogenic  bacteria 
are  conveyefl  to  the  kidney  cither  through  the  blood,  as  in  pyemia 
and  ulcerative  endocartlitis,  or  hy  the  unners,  as  when  it  follows  pyelitis 
or  cystitis,  or  by  contiguity  from  uejir-hy  indanimations. 

Symptoms. — The  symptoms  are  those  of  the  |)rimar\'  di.sease.  and 
the  affection  is  usually  recognised  only  postmortem.    Or  the  symptoms 
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are  nien-Iy  thost-  of  suppuration.  Piis  is  seen  in  the  urine  only  on 
niptiirc  (if  the  nhsirss  into  tin-  pelvic  of  ihv  kidiiey.  There  is  frequenily 
tendcrni'ss  over  the  atTrctfil  kidney. 

Tuberculous  Nephritis.-  -I'Vmt.  I'lnuniiliiin,  anemiii,  ami  prostration 
cliunutiriKi-  tin-  course  of  the  disease.  TuberculDsts  is  usually  fncnd 
eWwhertf.  There  may  be  no  other  sjinptoms,  Sninrtiuies  hydro- 
nephrosis or  a  tumor  is  present  whk'h  umy  be  in  the  loins,  t>r  itiu\'  be 
in  front,  above,  ami  a  few  inrhes  to  the  right  or  left  of  ilie  titnhilictis. 
'1"Ik-  urine  is  iiontml  or  itmtaiiis  pus  and  ik-tritus,  or  even  harilU.  The 
tindiiiR  of  the  latter  is  often  neoe.-war}-  to  cwtaliUsh  a  (tiapiu«is.  In  all 
inntuiit'es  of  pyuria,  renal  tulwr^-iilosis  shotild  lie  ciispcrtecL  The 
testicles,  bladder,  and  prostate  should  be  earefully  examined  for  primai; 
liilierculi)>is, 

Tubereiiliisis  of  the  kiihiey  presents  symptoms  like  those  of  pyelitis, 
renal  niliiilii-^. ora  new  growth.  It  is  almost  impost^ible  to  distin^iish 
any  one  of  the  four  until  an  interval  has  elasiied.  In  all  cm.'*cs  thr 
jHitieui  -vntTeri  from  ilnll  piiiii.  sometimes  with  a  liearinK-down  s<^-iisation. 
Ilcmainnu  meiirs.  and  the  patient  is  liable  to  «ltark>  of  renal  eitlie. 
Tlie.-^e  symptoru>  may  cnntiiiue  until  a  tumor  ran  be  made  out.  Even 
before  tlii>.  pain,  wliieli  may  eMeiul  all  alonn  the  urinary  trart.  will 
1«'  elicited  on  palpjiiiiirj.  Willi  the  (H-currenee  of  the  tumor  the  gt-neral 
syniiitctii-  of  (iilMTiiil'i^i^  ari-c. 

Malignant  Tumors  of  the  Kidney.— The  primary-  mali)pinnt  tumors 
of  ilie  kidney  inihide  hyperiKphroma.  the  result  of  itninih  of  misplnecd 
adrenal  ti-^sue.  ^iinnma,  and  careinoiiia.  The  first  variety  of  mnlignant 
tumor  is  ihe  (■oULriione>t  form  alVeeltiLi;  arlults.  Sarcoma  of  the  kidney 
in  eiimparati\fly  fri'(|uent  in  I'hitdliood,  but  enreinomu  is  an  cxlrrmely 
rare  eondilinn.  SL-eoiulary  nuilit'n4Mil  tumors  may  develop  in  the 
kidney  late  in  the  i-<uipse  of  niali^cumt  disease  elsewhere. 

Tile  bi-nigu  tumors  of  the  kidne\  are  of  little  clinieal  interest. 

Symptoms.- -In  life  the  di>ea>c  inny  advance  eou>ideral>iy  before 
il  preM-iii-  ;iii\  y-'mw-.  If  s^  inptuiu>  lire  com|)lainf<i  of,  ihey  are  usually 
limited  to  pain,  llie  oeeurreiice  of  hematuria,  or  the  development  of  » 
tumor.  The  piiiri  is  dull  and  seated  in  the  lumbar  re|;ion.  It  may  he 
iieural(iie  iii  cliaraetcr,  and  iiidecl.  there  may  be  true  seiatiea  from 
pressure  of  ilie  inirmr.  The  licmaHiria  niiij  be  constant  or  intermittent, 
and  is  a  valuable  >yuiploui.  The  tmiior  i-  firm:  its  surface  is  smooth  or 
uoiluhili'd.  1 1  nia\  be  felt  in  the  loiu.s,  and  in  front  above  the  luiibiticus, 
II  few  inches  to  the  rinht  or  left  of  the  median  line;  the  desecnding 
colon  lies  in  front  of  ihe  1  nmor.  The  latter  may  grow  with  ureat  rapidity 
iiiiil  attain  an  eniirmoiis  size,  filliiifi  the  iibriotninjil  cavity  and  (jiving 
rise  lo  iire.ssiire  Nyrii[itiim>  in  surroiindinK  orpins.  It  is  movable  either 
by  the  hands  or  with  re-ipiration.  On  percussion  the  resistanec  is 
increased  and  the  iioie  is  ilull,  except  in  front,  where  the  onhm  gives  a 
tympanitic  luilc.  Itare  physical  signs  are  pulsation  and  a  blowing 
murnuir. 

The  general  symptoms  are  those  of  cachexia.    Symptomiitic  varicocele 
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may  Dcc'ur.  Tlie  examiriatiini  nf  the  wrine,  snw  that,  it  rlisrloncs  the 
pre.^ieiice  of  hlood,  is  negative.  In  this  sense  it  is  of  value,  I'us  mriirs 
if  tliere  is  seenntlary  infeitioii  or  if  ciikiili  preoedf  the  growth.  Hiirely 
fragments  of  tumor  tissue  are  siud  to  lie  (U-tertei] .  In  onler  tii  (k-t(T- 
mirie  whii'li  kidney  i^  iiHVett'il,  the  urine  hIiouIiI  lie  ()l)taiiie<l  st-parately 
from  eiieh  organ  hy  ureteral  cathfterizHtion. 

DiaEtiDsia. — The  occurrenee  nf  a  retropepiloneal  growth  assoeiatet! 
with  lieuiuturia  is  the  important  iliajriir»tir  >yrnlriiuir.  A  malignant 
renal  tumor  is  ilistiriguislieil  from  otlier  i-iilargempiits  of  the  kidney 
by  the  preseiiee  of  anemia  and  larhexia  iind  alisencc  of  fever.  lEetrti- 
pi-riloiieal  .sarcoma  is  dilTerciitiated  by  its  more  central  position  ami 
greater  Hxatiim.  Ovarian  tumors.  an<I  less  frniueiitly  tumors  of  the 
uterus,  spleen,  and  liver  may  simulatp  renal  new  growths,  hut  nireful. 
examination  will   usually  di-rucmstraie  llie  true  origin  of  the  tumor. 

Cystic  Kidneys. — 1.  Congenital. — Tlie  kidney  ec^isists  of  a  small 
mass  of  cysts  filled  with  clear  fhud.  It  may  at  liirth  interfere  with 
delivery,  on  aecimut  of  its  large  size,  or  may  not  lie  discovered  until 
ailnit  life.  The  urine  resemhles  that  of  ehronie  interstitial  nephritis. 
The  chief  symptoms  are  intermittent  hematuria,  hilateral  kidney 
tumors,  and  the  nnuiifestations  of  chnmie  interstitial  nephritis. 

2.  Acquired. — These  include  (o)  multiple  small  eysis  ilue  to  ohstruc- 
tion  of  renal  tnhules;  ih}  largo  solitary  eysts  ])rol)aMy  due  to  the  same 
cause;  ('•)  parasitic  or  ei'ehiriococeus  cysts. 

The  first  two  forms  are  usually  symptomless  and  are  discovered  at 
fiutopsy.  The  latter  ftinn  causes  eulnrgeincrit  of  (lie  kidney,  lieirialnria, 
and  pyuria.  If  the  cyst  ruptures  into  the  pelvis,  hooklets  and  shreds 
of  meuil)r:nic  may  lie  found  in  the  urine. 

Hydronephrosis. — This  consists  in  a  dilatation  of  the  pelvis  of  the 
kiilne.v  nitli  urine,  which  is  prevented  from  escaping  hy  ohsfnieliou  of 
the  ureter.  It  may  he  congenital;  it  nuiy  he  eiiu>cd  hy  ohstrnction  of 
a  ureter,  as  hy  a  stone,  or  an  inflammatory  substance;  hy  the  pressure 
of  a  tumor;  and  l)y  kinking  of  the  ureter,  as  in  movjihle  kidiu-y. 

Symptoms. — In  addition  t<i  the  symptoms  of  the  causal  c'ttmlition 
we  hine,  upon  the  development  of  liydnineplirosis,  the  prescnci.-  nf  a 
tumor  arising  in  the  rcgum  of  the  kiilney  and  extemliug  towaril  the 
midille  line.  Sometimes  Ihictuation  cuu  he  delected;  often  it  camiot. 
Variations  in  the  size  of  the  tumor  may  occur  with  changes  in  the 
amount  of  urine  pas,sed,  often  sndderdy  disiippearing  euiirelv  after  a 
copious  discharge  of  uriue.  When  on  one  side,  the  urine  may  he  normal ; 
when  on  both  sides,  it  is  ilimiuished;  anuria  and  uremia  may  occur. 
If  pyelitis  is  present,  pyuria  is  observe*!.  I'niii  may  or  inuy  not  be 
present,  (lastric  sjnnptoms  are  very  conmion.  Either  constipation 
or  diarrhea  is  seen.  lIy])ertrophy  of  the  left  ventricle  may  occur,  as 
in  ehronie  nephritis. 

inkrmitlfiif  hiiiij'mi-jihrimi*  is  assuciated  with  movable  kidney.  It  is 
characterized  hy  the  development  of  a  renal  tiimor  which  appears  at 
varj'hig  intervals,  and  by  pain,  nausea,  Jind  vomiting;  during  this  period 
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Perinephrilic  Abscess.— Inflummatinn  of  the  capsule  of  the  kklney 

and  the  surrmmdhig  lilirous  tissue  arises  usually  from  cxtonsion  of 
infliiiuruatiiiiL  iiriil  suppuration  from  the  kiflney,  hut  may  be  the  result 
of  injury  or  of  extension  of  inllammation  froui  n  lUseiiseil  appendix,  ii 
carious  spine  or  an  empyema  or  follow  one  of  the  infectious  diseases 
(pyemic). 

Symptoms.  Chills  and  fever,  pain,  diffinilty  in  defecation  are  present. 
The  Rriierid  I'ondition  ^ufft-rs.  Finally,  in  nil  caws  a  .swelling,  hard  at 
{ir?t,  develops  ill  the  lumhar  region;  then  edema  of  the  skin  f()llnws 
and  riucuiation  is  dck-eled.  The  al)sce,'*s  may  descend  anil  point  above 
Poupart's  ligament.  It  may  press  upward  and  cause  dyspium.  Great 
tenderness  and  piun  in  the  region  of  the  swelling  may  arise,  and  the 
pain  may  radiate  to  the  leg.  Irrej^ular  septic  fever  and  chilli  appear. 
The  urine  ia  not  generally  changed  unless  there  is  some  communication 
Willi  the  pelvis  or  ureter.  The  patient  lies  on  his  hark  turned  Inward 
the  alfecied  side.  The  knee  and  hip  of  this  aide  are  flexed, 
and  ihc  ihigh  is  rotateil  outward.  The  affection  may  ^imnlnte  cnxitis 
and  appendicitis.  The  U5Ual  sign.s  of  eonfined  suppuration  exist,  iind 
pulmonary  ur  [ileural  complicaticmK  may  occur.  As  the  abscess  pro- 
gresses, the  local  signs  of  sup]mration  become  more  marked,  the  skin 
reddens,  and  pus  may  be  discluirged  externally. 

The  most  marked  subjective  symptom  is  pain,  which  may  amount 
to  afjonj'  anil  wliicli  is  pnroxvsmali  surenc-ss  from  restricted  motion  of 
the  psi'iis  iniiscle  U  apt  to  he  eomplained  of. 

Nephrolithiasis  [liviint  Calnilus). — Uenal  calculi  vary  in  size  from 
minute  particles  of  "sand"  through  "gravel"  to  "stones."  The  last 
may  he  from  the  size  of  a  cherry  stone  to  one  large  enough  to  fill  ihc 
pelvis  (if  the  kidney.  They  consist,  largely  of  calcium  iixalalc,  and 
are  hard,  pale  jellow  to  deep  brown,  and  crystalline;  ihc  larger  ones 
are  arranged  in  distinct  layers.  More  rarely  we  have  cah-uli  cumpijsi.'il 
largely  of  urie  aeid  and  the  urates  vvhicli,  however,  are  present  in  small 
quantities  in  all  stones.  Some  stones  have  alternate  layers  of  the 
two  salts:  others  consist  of  phosphates,  hut  ii.sually  the  centre  Is  of 
uric  acid  or  calcium  oxjilate,  the  phosphates  having  been  deposited 
afler  the  urine  becomes  alkaline.  Very  rare  forms  are  composed  of 
cystin,  xanthin.  indigo,  etc.  The  shape,  appearance,  and  consistency 
seem  to  depend  iipun  the  rate  ami  process  of  formation  rather  than 
upon  the  chemical  compnsiiiou  of  the  stone  (Kahn). 

Nej)hrolil.hiasis  is  not  a  common  ufFectiou.  It  is  a  disease  of  the 
middle  and  Upper  classes.  This  is  pariicnlarly  true  of  the  uric  acid 
calculus.  There  does  not  seem  to  be  much  diirerence  between  the  two 
sexes  in  regard  to  frequency.  Sedentary  occupation  and  an  indoor 
life  arc  jircdisposing  factors. 

Symptoms. — With  the  exception  that  some  present  no  symptoms 
whatever,  the  eases  may  he  divuleel  into  three  groups: 

(a)  Calculi  may  remain  in  the  pelvis  of  the  kidney,  and  not  cause 
aqy  renal  .s>-tiiptom3.    Hicy  may  cause  gastric  disturbance  or  catarrh 
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Myositis     (Iiifianinintion    nf   Mvselea).  —  In    supjiuratice    viyimtia, 
■xMnclnry  to  a  pyemia,  there  are  pain,  sttelling.  and  loss  of  power, 
lie  condition  yoiiig  cm  to  abscess  forniatioii.     Si/philix  may  cause 
ithep  a  cellular  myositis  early  in  the  disease  or.  later,  gummata  nay 
^orm.     I'Timiiri/  jiiyimtis  is  rare.      It  may  occasiunally  he  seen  as  a 
fomyosilis  in  which  the  inflammation  begins  in  the  liiwcr  extremi- 
ties and  uniduidly  aHceiKMng  involves  other  muscles  of  the  body.    They 
,re  swollen,  hiird,  and  painfid  on  pressure.    Ixical  edema  uf  the  skin 
over  the  nui.>cles  is  seen  associated  with  a  dermatitis.     Occasionally 
^"■hemorrhjige  into  the  involved  musdes  may  occur  i, hemorrhagic  poly- 
^- myositis).    Atrophy  supervenes  in  groups  of  muscles.    Death  ensues 
-     when  the  respiratory  mnseles  are  involved.    The  disease  niusl  not  be 

confounded  with  trichinosis. 
ir        Mt/imlif  iinfii/iniiig  is  u   rare  iliserisr-  of  llii'   nniseles.     The  miisele 
.  tissues  undergo  gradual  ossification,  either  in  localizctl  s])ots  or  pro- 
I  gresaively  in  widespread  areas.    The  disease  lasts  many  years. 

Heat-cramp  [Eii.inirii  Disense). — Pain  and  cramps  of  the  nmseles, 
occurring  in  those  who  work  in  extreme  heat,  anil  who  do  nnich  nuiscular 
work  at  the  same  time,  is  u  rare  and  until  recently  an  nriri'cogniired 
condition.  The  attack  lasts  about  twenty-four  hours  and  is  described  as 
contJimous  fibrillary  eontractions  of  the  muscles,  particularly  the  ealf 
muscles,  associated  with  paroxysmal,  painful,  tonic  sjihstus  of  the  Tnuscles 
of  ihc  forearms,  legs,  and  alidomi-n,  occurring  .--iiontaneouslv  and  excited 
hy  v(i!untary  riovenn-nt. 

Myotonia  Congemta  i^Thomnen'K  Diitea^if). —This  is  an  hereditarj' 
disi-ase.  and  may  occur  in  several  geueratioTis  of  a  family.  The  disease 
begins  in  childhood.  Tonic  cramps  occur  in  the  muscles  when  V()bmtary 
movements  are  attem])ted,  particularly  noliceable  in  walking.  The 
muscles  become  rigid  and  fixed  when  put  in  action.  The  rigidity 
soons  wears  otV  and  the  limb  can  then  he  nseil.  Tliungh  both  ihe  jiring 
and  the  legs  are  aH'cete<l,  the  patients  arc  usually  well-tiourished.  There 
are  no  atrophies.  The  muscles  are  irritable,  so  that  mechanical  stimulus 
or  pressure  causes  tonic  contraction.  Movement  and  cold  aggravate 
it.  Sensation  and  the  reflexes  are  not  atTected  and  there  is  no  e\idei)ee 
of  disease  of  the  cerebrospinal  system.  The  m\xilonic  reaelion  deserihcd 
by  Erb  is  Induced.    (Sec  page  2011.) 

Paramyoclonus  Moltipiex.  -In  this  altVction  there  h  clonic,  eonslant, 
or  paroxysmal  contraction  of  the  muscles,  usually  confined  to  the 
extremities.  The  eontraelions  are  Ijihitcral  arul  rh^Mbmicul,  as  if  from 
repeated  electric  sliock.  Tremor  of  tht-  nmseles  may  be  present  in  the 
intervals. 

Myasthenia  Gravis  {Aslhnir  liullmr  /'«/«.«).— A  rare  disease  of  the 
muscles  characterized  by  rapid  exhausiioii  of  the  muscles  upon  slight- 
est exertion  and  suhsequerit  recovery  from  the  fatigue  if  the  exertion 
is  not  iKTsistcd  in.  The  muscles  cnnervated  by  the  bulb  are  first 
affected,  but  later  other  muscles  are  also  involved.  The  muscles  show 
au  absence  of  fibrillary  twitching  and  atrophy,  and  the  presence  of  the 
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even  during  sleep,  the  lips  remain  apart,  aiid  saliva  dribhlea  from  tliem. 
Ultimately,  tlie  otlicr  mnsiltis  »f  tlie  l)oiiy  iirc  involveil,  Hn«l  the  disease 
assumes  the  charaeterislic  of  the  prccpfling  form. 

Pnviidnhniii-rlrfqiliir  lyiii'  comrncnees  in  early  life — from  the  third 
to  the  sixth  year.  Onliiinrlly  the  muscles  of  the  ealves  are  first  involved. 
These  herorrie  grt-atly  enliirgeil,  liiinl.  and  there  is  great  loss  of  power. 
Other  niiiseles  of  the  legs  are  next  Involved,  then  those  of  the  back, 
am]  perhaps  the  arms.  Not  all  the  museles  that  undergo  atrophy 
show  a  preliuiiuary  hypertrophy.  The  eleetrieal  reactions  remain 
normal,  and  the  loss  of  power  is  due  merely  to  the  atrophy  of  the 
truf  muscle  snbstance.  The  gait  is  waddling,  and  the  patient  is  unable 
to  arise  from  the  ground  except  by  getting  upon  the  Imnds  an<!  knees 
aTid  then  gradually  climbing  up  his  legs.  There  is  usually  lordosis  or 
scoliosis,  and  occasionally  contractures  occur,  leading  to  formation  ot 
chib-l'oof.  Sensation  remains  unimpsiired  throughout  the  disease. 
The  relieves  show  iliminutiori  correspnnding  to  the  loss  of  muscular 
siibstajicc.  The  inlelligi'uce  of  the  patient  in  thi-*,  as  lu  tlic  two  preecil- 
ing  forms,  remains  intact.  The  course  is  slowly  progressive.  Similar 
cases  without  pseudohypertro|)hy  are  .sometimes  called  the  Lui/ikn- 
Moehliis  form. 

(For  discussions  of  paralysis,  spasm,  tremor,  eontraetion,  etc.,  see 
KxaiQiiuition  of  the  Nervous  System.) 
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sacro^iliae  disease  or  rcliixation  of  the  joint  liRsments,  or  to  pressure 
by  tumors, 

CoccyKodsriuA. — A  iieurHlgia  of  the  cofcygcal  plexiis  which  occurs 
nmst  oflfii  in  wrnnpii,  A  nii.s]>lace<l  or  frfidiiriHj  coccyx  may  be  the 
real  rau'sc  tif  llic  pniti. 

Neuralfis  o(  the  Fe«t.  This  iiiHuHi's  nictate rsalftta  (Morton's  tlise»ae), 
pmlinivniii  (|niiiifui  lu-ch,  itiid  plniitnr  iR-ura1|nii  (tciwicr  toes). 

Visceral  Neuralgias.— N'ciiratgias,  siic-h  as  )castra]}na.  lK*patalfn»>  "im] 
ni'j)linili;ifi.  iim.\  ix-r-nr,  Eiiit  the  iiuurulj^i^like  paio  is  prohably  due  to 
-S'liiii'  uiiiitiiiiiii-ai  cnilsi". 

Meralfia  Pttresthetica. — This  is  a  iii'iiralKia  lor  neuritis)  in  the  ana 
of  tlic  (li-triluitii'ii  I'l'  ilic  fxtrrnal  cutaneous  nerve  of  the  thigh,  usuaJly 
iiiiii|iiiiiiy  hihiterni,  and  innrle  worse  hy  prolonged  cxcrcLse,  citlier 
Wiilkiiid  nr  -.taiidini;.  l'rc(|iiciitly  there  is  ii  tender  {mint  just  hclotr 
tlic  iiriti-ridr  sii[nTi(ir  spine  of  ihc  ilium.  Sensory  distiirlxinees  in  the 
form  of  liypc-.thi-.iii  and  liyiH-ridirc^ia  arc  eotnuion. 

Neuritis.  Inllammation  of  a.  nerve  may  he  eonlined  to  a  ainjHe 
nerve  (lociilizedl  or  it  may  involve  many  nerves  (multiple  or  poly- 
neurilisl.  IxiciiUzn!  iiftirlfiji  is  diaractirized  liy  pain,  localixetl  in  tlic 
eiuirsc  and  distnlintimi  of  tlie  nerve  aHVi-ti-il,  |»areslliesia.  tend  ernes*, 
and  pcrliaps  parc^i-*  ur  paralysis  i.f  jfroups  of  mnselcs.  The  pjiin  is 
made  more  seven'  if  ilie  liinh  is  lieldl  in  .mkIi  a  |H)silion  that  the  ner\'e 
is  stretchH.  Tlie  nerve  may  be  distinctly  enlarged  to  toneh.  Ofteu 
the  disease  is  prnuressivc,  extending  from  tlie  peripheral  to  the  more 
icntral  ncr\c  trunk-.  'I'his  is  spukcii  of  as  ascending;  neiiriti.s.  Along 
the  course  of  llie  nerve  liierc  ;ire  often  vasuinolor  and  seeretorj'  <li3- 
turliiiuces,  such  as  pallor,  redness,  e«Ieuia,  or  the  lesions  may  l»e  more 
severe,  sueli  asalrnpliy  of  the  skin,  witli  f:h>^''iness  of  the.skin,  or  trophie 
ehiMi;;c»  in  tlie  hair  and  nails.  The  symptoms  vary  according  as  thi- 
iicr\c  iillVrtcd  !■■  rhielis  motor  or  cliii'tlv  seiisor\'.  liifliimmalUm  of 
II  m-'liir  iirnr  causes  Ihiccid  paralysis  in  the  i;riiup  of  iimseles  supp]it.-<) 
hy  ihe  nerve,  and  if  the  inl!anim;ili)n'  process  per.sists,  these  muscles 
rapidly  !ilrii])hy  and  j;ivc  ihc  reactions  of  degeneration.  The  reflexes 
in  the  [larts  controlled  hy  ihc-i'  muscles  are  Inst.  The  diagnosis  can 
usually  he  nnide  hy  a  I'arcful  siudy  nf  the  ilistriliution  of  (he  puralysi.-.. 
The  paralysis  may  he  pernuiiieiii.  or  recovery  may  ensue  if  the  profess 
has  not  proceeded  too  far.  Iti/lniiiiiittlii'ii  «f  ii  irimiry  iirrrr,  in  addition 
to  ])ain,  is  usually  chiiraclerizetl  in  the  early  stupes  by  hyperesthesia 
of  tlic  skin  in  llic  di^trihnlion  of  llii'  nerve,  which  later  hecome-s  anes- 
tliclir.  and  is  ofleu  as-ucialeil  with  liypcralui'sia  (anesthesia  dolorosa). 
Vasomotor  and  trupiiii'  rhanircs  are  eonunon. 

Multiple  luiirilii  is  iharacleri/ed  hy  the  appearance  of  the  sj-nii)- 
toius  of  the  di.sease  in  a  niimher  iif  lu'rves  at  the  same  time.  The 
in-r\cs  of  the  linihs  are  far  more  frccpiently  afl'eeted  than  !'""■"  "' 
lln;_trnnk  ''"he  s\mploms  are  muililicil  hy  ihe  eause.  In  i 
■■'  usually  slight  purest  I  lesias  of  the  Ii' 
muscles,  particularly  tJie  extensors,  \ 
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to  foot-flrni)  and  wrist-ilrop.  Tlif  rliseast>  usually  affects  all  four 
nxtri'initit's.  hikI  pheiicmiena  similar  to  tliost-  of  ii  kH-ali/i'd  neuritis, 
n[)]>t'arin  tin-  iiffiTlcrl  |)nrts.  In  lcad-[irjisoiiin(;tlip(lispascnssomptinies 
iiiulatcral.  is  usually  restricted  to  tlic  arms,  iind  tin-  snisory  di^turlniiiecs 
arc  very  slight  or  iihsent.  Ther*-  is  paralysis  of  the  extensor  nniseles 
of  the  arm.  which,  in  severe  casi-s.  noes  on  to  muscular  dcjieiieralion. 
Neuritis  may  also  he  produced  hy  arsenic.  Diphtheritic  polyneuritis 
18  usually  characterizcil  by  parnlysis  of  the  ninseles  of  the  palate, 
causing  regiirfjitatioii  of  fond  thniUf,'h  the  nose,  hut  occasionally  the 
muscles  of  the  iinihs  are  also  iiivoKeil.  In  certain  of  the  clironic 
forms  of  polyneuritis,  instead  of,  or  with,  the  loss  of  power,  there  is 
marki'd  loss  of  coordination  and  iitaxia. 

Itiffrtioiia  muhiiik  neuritis  mi\\  he  due  to  the  direct  action  of 
the  ornunisnis  npiin  the  nerves,  as  in  heriheri,  malarial  and  lei)rous 
neuritis,  or  to  the  toxin  elahoniled  by  an  urgaiiisin,  as  ui  diphtlieria, 
smrilliiox.  typhoid  fever,  and  septiremia. 

Herpes  Zoster. — This  is  probably  nn  acute  s|)crific  infectious  disease, 
am!  is  characterized  hy  severe  pain  and  a  herpetic  eruption  along 
the  course  of  a  sensory  nerve.  The  onset  is  nsually  sudden,  \vitli  fever, 
pain,  and  In  three  or  four  ilays  the  vesicular  eruption  which  appears 
along  the  eourstr  of  the  affected  nerve,  most  frequcnlly  one  of  the 
intercostal  nerves  of  one  side.  At  the  end  of  .seven  to  ten  days  the 
vesicles  firy  upaTid  the  |>iiin  ilisaji'iiears. 

Nearomas. — These  may  he  tnio  liunors  i-f  nerve  fibers  or  false  tumors 
sitnateil  on  nerve  fibers.  The  latter  include  i, I)  iibnirnatii,  sarcomalu, 
or  inyomata;  (2)  tuhcreula  dolorosa,  multiple  painful  tumors  involv- 
ing the  cutaneous  sensory  ner\'es  of  the  face,  breast,  or  about  (he 
joints;  (Ii)  plexifonn  neuromas,  multiple  timiors  made  u|i  largely  of 
fibrous  tissue;  (4)  amputation  neuromata,  |)ainful  ciilar}:cnieiits  of 
(iivirktl  nerves.  These  tumors  may  only  be  recogni/er]  hy  inspection 
and  palpation  or  tliey  may  cause  paresthesias,  anesthesias,  or  paralysis. 

Diseases  of  the  Cranial  Nerves.  -These  arc  considered  cither  in 
the  M'cliiin^  on  the  l'A;iniin:itiiiti  nf  the  Ori;aiis  of  S]iccial  Senses  or  in 
llie  srrtiiin  devdti'il  tn  the  Exarriliuilion  nf  tile  XiTVdUs  ,Systel[], 

Diseases  of  the  Spinal  Nerves.— The  Cervical  Plexus.—  Paralysis  of 

one  or  both  jilirrnir  urm'x  causes  nniliilcral  or  bilateral  paralysis 
respeerively  of  the  diaplira^m.  shown  by  ininiohilily  or  retractiun 
of  the  u]>per  ahdumeii  during  iiispiriilioii,  hnlging  during  cvpintlion, 
ami  dyspnea  upon  exerliou. 

The  Brachial  Plexus.  -  Lesions  damaging  the  uholc  or  part  of  the 
plexns  cause  paralysis  of  the  irtvcs  arising  from  the  injured  rmits, 
lljere  may  be  paralysis  of  the  whole  arm  and  some  of  the  >liiinlder 
muscles  if  llic  whole  jilexus  is  iiiAnlved;  |iaraiyvis  ()f  the  upper  arm  in 
lesions  of  fifth  or  sixth  mots,  ami  paral,\sis  of  the  lower  arm  in  lesions 
of  the  seventh  and  eighth  cervical  Jiml  lirsl  thoracic  nmls.  I.,esioiis  of  the 
following  inilivirhial  nerves  of  the  i)lexns  causi'  the  following  main  condi- 
tions: (1 J  The  iimg  or  poskrior  thoracic  ncrvfi — imjiairment  of  the  shoulder 
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handa.  Later,  there  may  be  spastic  paraplegia  of  the  legs,  with  anes- 
thesia of  the  body  IjcKiw  the  affeclt'cl  srjiuirnt. 

Spinal  Leptomenineitis. — Aiiite  leptomeningitis  is  characterized  by 
intense  piiin  in  tlie  liuck,  radiating  into  the  legs;  rigidity  nf  the  .-'piiiiil 
column,  with  opisthotonos:  intense  hyperesthesia  of  the  skin  of  the 
body,  and,  if  the  disease  lasts  long  enough,  paralysis.  Kernig's  symptom, 
that  is  the  inability  to  extend  the  flexeil  leg  iis  a  result  of  flexor  eranip, 
is  present.  It  is  always  due  to  an  infection,  and,  therefore,  fever,  eliilLs, 
and  prostration  are  present.  The  duignni^i?;  is  greatly  assisted  by 
e.\aniinatioii  of  the  fluid  withdrawn  by  spinal  puncture  (q.  n.). 

ChroKic  leptomeningitis  h  quite  uncommon.  It  may  be  due  to  syphilis 
or  tuberculosis. 

Spinal  Meningeal  Syphilis.— This  usually  causes  u  meriingomyelitis 
in  which  botJi  membranes  are  allected  and  which  may  produce  a  great 
variety  of  symptoms.  Tliey  are:  pains  ilue  to  pressue  upon  the  posterior 
roots,  girdle  pains  of  the  body,  and  oeeasionally  paralysis  of  the  muscles 
of  the  ejitremities,  with  atrophy  and  degeneration.  Often,  as  the 
spinal  eurd  is  also  involved,  tlie  syin]it"in.':  of  prewiire  appear  or  trans- 
verse myelitis  {7. 11.)  or  Urown-Sequanl  syndrome  (7.  c).  The  sensory 
symptoms  consist  of  hyperesthesia,  h\  peslliesia,  or  anesthesia,  The 
ten<ion  reflexes  of  the  lower  extremities  may  be  lost  and  reappear, 
and  by  some  this  Is  Kuppi>scd  to  lie  pathognoinonic  of  the  disease. 

Hemorrhaee  into  the  Spinal  Membrajieg, — The  symptoms  which  usually 
appear  suddenly  are  those  of  pressure  on  the  con!  in  the  region  in  which 
the  hemorrhage  takes  place. 

Acute  Diseases  of  the  Spinal  Cord. — Hemonhage  into  tha  Cord  [Siiiiial 
.\poplcxy). — This  is  charactcriKcil  by  the  sudden  interrupti(in  of  the 
function  iif  the  cord  at  a  certain  level.  There  is  usually,  at  the  lime 
the  hemorrhage  occurs,  severe  iiairi,  llien  rapidly  developing  paralysis 
of  the  legs,  which  may  be  tlaceiil  if  the  lumbar  region  is  involveii.  or 
spastic  if  the  lesion  is  [ligher  ii]i.  Henuitmnyelia  into  the  cervical 
region  may  cause  paralysis  of  the  arms,  but  death  usually  occurs  sud- 
denly. Tlie  .sensory  disturbances  are  irri'gular  in  chanietcr.  At  times 
there  is  dissociation  of  sensation,  imire  frctpicntly  complete  anesthesia 
up  to  the  level  of  the  hemorrhage;  there  is  interference  with  lliefiiiietious 
of  the  bladder  and  rectum.  Oceasionally  the  hemorrhage  involves 
particularly  oiie  side  of  the  cord,  or  oidy  one-halt  of  the  gray  matter. 
protluiN[ig  the  syiidri>nie  (>f  l{riivvii-,*>ei|Uiird  I7.  i'.).  'I'lie  diagnosis  can 
trcfjucntly  be  made  from  the  subsequent  course  of  the  case.  If  death 
does  not  occur,  rajiid  improvement  is  usually  the  rule.  The  sj)liiiicter» 
regain  their  functions,  power  returns  to  the  limbs,  anti  ultimately  the 
patient  may  recover  eom]tletely.  In  some  cases,  however,  reco\'ery, 
although  pronounced,  is  only  partial. 

Caisson  Disease.  —The  disease  attacks  workers  in  cai.s.sons  where  the 
air  is  under  high  pressure.  It  is  due  to  the  sudden  expansion  of  ga»es 
in  soft  tissues  (brain  and  cord)  held  within  inexpan^ile  tissue  (,bone). 
ITic  symptoms   appear  a   ^llort    time   after    the    relnrn    to    normal 


fcite  -i  ■ 

lixn.  Tbr  imur>  ire  l.. —  .  .^:^.  J^i^  obt  to 
fivv  rkulroi  rwitthe-<  At  ^rst  tkrr 
fi4Dfiptr  *r»r^iHr-i»  uji  I..  Um-  ^nfBtatal  ItnLat 
i^  finik-  ^m^tjuci.  tnai  «U>vr  h  tberv  is  >  Mar  «f  hj^eitsthesia.  TW 
Du-<^  'upfilMii  ti>  tbr  a^n-tni  -rcovM  ■ui>pti>  aod  gm  reactiotts 
fif  tfepDgnn^-O-  Tb<»«  in  tbr  rnnoo  bdow  maiimain  tfaeir  nutri 
f><r  a  LTia-k]crai>k  nmi.-,  Tbrrr  t^  difficulty  in  nartnritioa.  and 
ovrrflirw  fn<ni  n-trtiti>«.  Tbr  unnr  hnrmes  ill  iKiii .  cystitU  Jev 
vrn  ra)lt•U^.  tuA  i-  lAitn  ft<ll>'«<il  by  tsiensiTv  skN^Ut^  of  tbe 
rriurxiinz  [•artr.  Bol->'>rr?  w-tnir  rsHr  ukI  rxtcod  drrplii'.  Trophk 
Ii~Kin--  aj-ij  tin-ur  m  ibe  logs,  ibv  skin  heroows  ihm  uid  fUzet),  mnd  the 
t««-  nxiN  arr  Irfilllr.  .V(t<-f  th<-  arutr  Magr  Iws  passer)  ommt  or 
inijin-vi-TiM-nt  may  *xT-ur,  charin-tt'riztt)  by  gndunl  mum  of  power  io 
ihv  tfi:-  aii'l  |iiiniiil  rvonven  irf  .-^n^aiion. 

'llir  ^^  r]i|(1irfii<'  v»r\  from  ihf  jiiHivt-  t>  pu-al  pk-tiuv  of  ■  dorsal  Ir^iun, 
acntnliiii;  lo  llii-  f\triit  and  seat  of  the  dbease.  Senson  w  motor 
»ylIl]>|(■mr^  m»\  |ircil>>fiiiiia[e.  A  nioiioplr^a  or  in\-^Ur  parahsi^, 
and  JiTcpiIar  arvn-  of  iinc^tht-Mffl  may  he  tiiitc«l.  A  lesion  in  the  (vrxical; 
rrjiion  (iiiiM-  r<\m|iiiitif  -iniilar  lo  k  tliorarir  l«?iiin  plii>  involvement 
cif  tJn-ann>. »Ii"tildcr?',jiiid  jit  litiu-^  the  rauM-Icsof  the  neck.  A 
let<i'>h  l-Hlt.Ht-^  i)  jiitrapU'Ria  u  jth  pains  in  the  leg.  Atr(i)>hy  of  the  in 
[lariily^i.s  lift  lie  ^pliin<'ti-r.-.or  t  lie  lil;iili|i-runil  rt-ctum  and,  most  imp 
ali!*-ii"r  of  'ln'  dtip  rcftcxe-. 

Ckronk  I'ujclilia  i^  ii  ifrm  winch  nia%'  \n-  ajiplinl  either  to  * 
ditimi  iifUT  the  ^ulisideiu'c  (it  tin-  muti-  symptoms  or  to  tJic  sj 
wlifii  they  Hp|)ciir  ^luwly  and  insidiously. 
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Acute  Ascending  Myelitis.  Landry's  Paralysis,— This  is  ciiiiriictcrizcti 
by  i»riif;rt'ssivc  parui\  ;-is  uf  tlit-  U:^^,  arms,  luui  musdfs  of  tlu-  llirnat, 
[(-jxliii^  iiltiuiatcly  tu  lieath,  Tlie  i)r<MlromLs  nnisist  (if  slijjlil  fcvi-r, 
inalaisc,  siml  |>arostltesia  in  the  Icj^h.  Tht'se  are  tullowcil  by  wcakiu-sH 
i)f  tbflegs,  whidi  may  involve  botli.  or  at  firs!  only  uiie.  Tbis  gniiiiuilly 
iiscends.  and  at  the  same  time  the  pansthcsia  becomes  more  Histressing. 
There  iire  few  or  no  tilijeetive  wiisnry  ilistnrlmiii'i's.  Tlie  retiexe.-^  lire 
]i>st,  atul  the  [jiinilysis  Is  Hueeid.  The  imnily.sis  gradually  aseencls,  and 
when  the  thorax  is  involved,  tlie  |)iitieiil  nsuidly  hn.s  ni|iid  res[iirjilion 
and  eomplains  of  dyspnea.  Later  there  are  symptuiiis  «jf  Imlliar  involve- 
ment, as  ilifficulty  in  deglutition.  The  inteUigenec  remains  normal, 
there  is  never  loss  of  consnonsness,  and  there  is  no  disturbance  <)f  Ibe 
funetion  of  the  bladder  or  reetuin. 

Anterior  Poliomyelitis.     (See  pa^e  -MC) 

Chionic  Dise&ses  of  tbe  Spinal  Cord. — Tabes  Dorsalis  (lAicumolor 
Aluxiti,  I'limleriiT  Sih'tiii!  Srlcmfiin), — Tidie-s  nsitaily  lie]j;ins  In  the 
deeenninm  from  thirty  to  forty.  It  afl'eets  men  nuire  eomnionly  than 
women,  ami  Is  exceeilingly  rare  uuiorif^  negroes.  In  from  ll.'i  to  il7  per 
cent,  of  ca.ses  tabes  follows  a  syphilitie  infeetion,  oecurring  from  five 
to  twenty  years  after  the  initial  lesion.  It  is  divided  eliniealb'  into 
three  stitK*"*:  the  prealaetic,  the  ataetie,  and  the  paralytic.  The 
symptoms  of  tlie  jimilmilr  shigv  frc'iucntly  comnieiiir  with  disturbance 
in  the  nerves  eontrollin>;  the  movement'-  nf  the  eyeball.  There  may  be 
paresis  of  theabdueeiis,  ^i^iiii:  ri.-x-  In  diplopia;  of  \]\f  le\iiror  pidjiebrie, 
giving  rise  to  ptosis--l>oth  of  which  may  be  transient,  and  may  be 
discovered  only  by  the  history  of  iliplopia:  or  drooping;  of  tlic  eyelida. 
The  reaction  to  li(;h(  on  the  part  of  ihe  pupil  may  bcshijjgish  or  al»eii(; 
while  the  reaction  to  acconunoibition  still  persists  I.Vrsyll-Uobcrtson 
jnipil).  The  symptoms  in  the  nerves  of  the  lower  eMrciintics  arc  par- 
ticularly the  lancinating  pains  that  are  felt  in  the  posterior  portion 
of  the  thigh.  These  arc  paroxysmal,  anil  the  ]ialienl  feels  as  if  he  had 
Iwen  stal>beii.  They  arc  at  tiini-s  merely  a  dull  ache,  and  are  often 
cnnfu.sed  with  rhenuialisiii.  Thc^c  jminit  may  persist  for  \ears  as  an 
isolated  syrtiptoin.  The  knee-jerk  is  absent  [il'cit iiluil'.i  ■■'niiij'liiin), 
and  the  patient  may  note  that  if  is  somewhat  more  difiicult  to  walk 
in  the  dark.  Often  there  i^  ibstinct  weakness  in  the  leg^.  TIa-  station 
in  the  early  stagi-  is  nsnall\'  only  slightly  all'ccicd.  There  is  a  sense  of 
enristriclitiii  aliout  the  bc>il\  Iginlle  paini,  and  xirneliirie.s  hypesthe-sia 
of  the  lower  extremities  that  may  be  associated  with  a  slight  hyper- 
algenia  in  tla-  nojie  just  above  it.  The  patii'iil  nia\  alMi  n-mark  lliat 
they  have  slight  dilficully  in  urination  and  some  diminution  of  .sexual 
potency.  The  second  .stage,  or  tla-  stage  of  tilii.rm,  is  churartcrii'.iil 
by  the  symptoms  of  the  preceding  >tage,  all  uf  winch  are  Tiow  pro- 
nounced. In  addition  the  patient  cxhibit.s  ineooritinalion  (jf  movement, 
especially  in  the  lower  limbs.  Station  is  so  iniiiaired  that  it  is  usuully 
impossible  for  him  to  stand  alone  with  the  eyes  cUised  and  the  feet 
together  (Umnlierg'g  nymptom).    Walking  In  the  dark  is  difliinlt  Aud 
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,mr,..,..fnl  ...ou-nu-nt.     Thm-  i.  absolute  los.rof  the?e,  don  reX  ^ 
.    n,  wl,n,  n-iHforml.    The  nmritkm  of  the  m».ek..  r^^mains  eo«?  -^S 
-li.'  H.-tru-,.l  n-a.ti,.Ms  .«■  .mt  akcmj.  There  .re  i>are.the,.,i^  SiL 
11.  III.;  Imu-r  ..xm»iitk-s  (a  sensation  as  if  walking  o.i  ctnto'n  /TvZ; 
iion-.li.  ;iiuil>:i>iii   III  the  same  situation,  or  sometimes   deinv  i,i   the 
(ori.liiciu.n  of  paiii.     \isreral  anesthesia  is  also  present      TIk-   <kin 
r.lli\rs  ;in.  cftiii  i»r,-semii  late  in  the  course  of  the  .i^^ea:*.    Micturi- 
lioii  i>  M.iiiedines  iliHtiuIt:  at  other  timi-s  there  is  incontinence    hut 
iiiMilIiiiency  ,.{ (he  spliincterani  rarely  iKriirs.    Imixitencc  is  complete 
Til.'   Ar>:yll-K<iiiertson   {)ii|iil   is   present;   there   are   usually    mvo-.i< 
iiv,tjilo]iia,  ami  <ictasionalIy  atrophy  of  the  optic  nerve,  first  man^ 
fc-iiil  liy  (li-tiirlnincc  of  the  color  perceptioji  (red-and-grevn  blirkJiiess. 
In  till-  latter  comliiion  it  has  l)ei'n  noted   that  when  blindness  hiis 
fully   de\(lo]ifd,   the  ataxia   lieeomes  less  pronounced   or   ouiv   di-;- 
Mppciir  eoiiipli-icly    <im<nir:fir  liiU.*K    The  vistrrjl  crises  are  character- 
i/cd   liy   ;iH;iik-  of  iiiteii-c.  cr;imi>-like  pain,  involving   usuallv   the 
Nh.Miii.h.  Imt  soiiKtiiiio  atfcitinj;  the  larynx,  heart,  kidney,  bladder. 
rci mill,  or  uiluT  vi-iira.    The  larynp-al  crises  are  often  aix\iuipanied 
l.y  ili-ircs-iiii:  •■ou;rli  ainl  dy >piica  that  may  simulate  the  symptoms 
iif  ioictiri-ni  of  the  anli  of  tlic  aorta.    Trophic  changes  ix-cnr.  of  which 
ihc  iiii'-i  I'l.iiiiuou  arc  the  arthroiwthies.    These  involve  (larticularlv 
ilic  Kiicc-.  Iiip-.  and  slioiildcr-joiiits.    In  addition,  the  patient  may  have 
[ijiiili  -.  r;tlliiii,'-i>ut  III'  (lie  teeth  or  rapid  ?oftening  of  them.    The  i.>oties 
i.lnii  -iiow  a  niarkcd  Icnilciiiy  to  fractun-.  and  an  equally  remarkable 
i.iiilitii  \   111  rapid  kiiiltirij:.    (>cca>iiiiially  an  o^-teoarthrnpathy  of  the 

t .;iM--   ri-i'  to  ilic  siM-alliil  taiietic  fi>ot.  vharai-teri/ixl  by  ^Tvat 

iliii  krdi'u:  ol'  ilir  I"'IM'>  and  a  real  or  apparent  -horteninj:.  In  (vrtain 
,  :i  -,  .  .1  paiiili'--  pcrruralinj:  nlirr  develop?  o::  the  >>Me  of  the  foot.  In 
ill,-  .;,■;,.'.■-  -l.i.u'i'  of  ataxia  the  loss  nf  i:'.t:sc!c-toi;e  has  reaches!  si> 
,  Ml,  111.-    ;i    di:;rc<'    llial    liH'oniniinn    i>  im;v---il'le.     The  patients  bv 

ill,    t ■  lia\c  u-ii.'ilK  dcvcliipcd  i-\stiti>.  a;i.!  death  invurs  as  a  result 

.iiliiiol   i\liaii  lion  i>r  of  :-c|ilic'cniia. 

Tlu'  tVivirrtl  Type  ut  TuIikh.     Thi-  i-  clia  racier:. -(.>i  by  the  developnifut 

,.|    ilir    .\niploni.,   iliicllv    in    llic   ann~.      TJ-.e   !ec  ataxia,   ]iom(n'rg's 

iniploiii.  and  I  In'  al-.rn.c  ..f  kiicc-jcrk  may  r.ot  U-  prest'ut  until  late 

III  ill.   di  i-.i  ■''  .     ,  ■ 

Ui>ipitlliii.r  AliiMm  J  ':^'litirli'n  .itiixiii  .  I:::-  is  a  disease  of  eari\- 
1,1,  ,|l.ln»ll^  luii.lii.iiy  in  character,  oniinarily  arfi^'tit-.g  several 
,„.  i„|.,.     ..I    il'i'     aiiic  Iannl\.     It  first  apin^ars  iH-twtv:^  the  aj.-es  of 

,,,„  ,,,„|   ivmIii    m.h        Ii   is  characjori-eif  U\    inixyiniination,  loss 

,,l  1 ,,tl,.  Hc.iknc.  .  iircniilar  spetx'h.  and  slight  Jeformities.     The 

I,,  ,    ,,„, ini,..idii"   ■        '  the  lower  limbs.    The  mus^-les  grv.«- 

n.  il.,,    Ill,  lienor. rw  "wn  pvmg  rise  iu  time 
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to  pes  e(iuinovurus  with  hyiitrrextension  of  the  great  toe.  Tlie  miwcles 
of  the  hack  also  grow  wcfiker.  givhiK  rise  to  scoliosis;  the  knee-jerks 
«re  ul»!ii'iit;  the  pupillary  reflexes  reniHiii  iiorniiil,  am)  iotellijireTHf  is 
unaffectc^h  The  speech  is  sciiniiing  hi  character.  ITie  gait  becoiiies 
murkeilly  ataxic,  the  patients  keeping  the  legs  widely  sepiirrilciL  In 
time  the  paresis  and  hicoonhnatioii  liei-oriie  so  severe  that  walking  is 
intpossihle.  There  are  frcfpiently  irregular  choreiform  movements 
in  the  muscles  and  the  so-iulicil  statii-  atiisia,  tliat  is,  innhility  to  hold 
the  limb  in  one  jmsition  for  more  than  a  moment.  There  is  often  a 
uystiigmus  similar  In  that  observed  in  multiple  sderosis.  Seiisutioii 
remains  normal  throughout.    The  course  is  progrcsMvc, 

The  c-nMI'ir  t\'pe  of  hereditary  ata.xia  dillVr.i  from  tlie  foregoing  by 
the  fact  that  the  knee-jerk?  arc  exaggerated:  tlicrc  is  Argyll-ltobertson 
|iii[iil,  but  uii  club-fofjt  or  .■^eulinsis. 

Ataxic  Paraplegia. — As  tlie  lesinns  of  ataxic  paraplegia  arc  found 
in  buili  [joslerior  and  lateral  columns  the  symploiiis  are  those  of  ataxia 
associated  with  exaggerated  teoiloii  rcHexes.  The  first  syniptnms  arc 
loss  of  strength  and  difHculty  in  walking.  Kxaniination  will  show  dis- 
tinct inooorijination,  liomberg's  symptom,  and  cxaggrrati.'il  rcHe.ws. 
Rigidity  and  spasticity  of  the  muscles  of  the  legs  slowly  make  their 
appearance,  and  ultimately  the  sphincters  may  become  involved. 
Dull  pains  or  numbness  frequently  appear  in  the  extremities,  but 
otherwise  sensory  as  well  as  ocular  symjitoms  arc  absent.  Tlic  up])er 
extremities  arc  al-o  fref|uently  involved. 

Spastic  Spinal  Paralysis  (Liileral  Sclrrnsin). — This  is  <-hariieleri/ed 
by  weakness  of  the  legs  without  muscular  ilegeneration  and  with 
increased  reflexes.  The  first  symptom  is  weakness  or  a  feeling  of 
heaviness  in  the  legs;  then  spontuiieotis  cramps  appear,  Tlic  rellcxcs 
are  greatly  exaggerated,  and  the  unisclc-lone  is  so  increased,  particularly 
in  the  extensor  muscle  of  the  tliigh  and  the  muscles  of  the  calf,  that 
the  patient  walks  with  the  leg  partially  evtended.  dragging  the  toe 
along  the  ground;  the  anus  are  rarely  invulvcd.  Theeleclrieal  reactions 
of  the  niusi'lc-i  are  riortual.  The  .--phini'ters,  and  sensation  usually,  arc 
unimpaired.  If  cramps  are  fre<|uent.  however,  the  muscles  may  be 
sore.  The  adductors  may  becimie  stronger  than  the  abductors,  and  a 
peculiar,  cross-legged  gait  is  thereby  prmlnccd.  The  disease  may  oeeur 
in  several  mendiers  of  the  same  family  (familiar  form),  the  symptoms 
usually  appearing  in  early  adult  life. 

Syringomyella.^The  first  obvious  symptoms  rarely  occur  before 
early  aduh  life.  The  oceurrenct:  together  uf  the  following  group  of 
symptoms  is  almost  patiingTiomonic:  (1)  dissociation  of  sensation; 
paiu  and  temperature  senses  an-  lost,  but  tactile  and  muscular  senses 
are  rctaineih  l-)  degenerative  atrophy  of  the  muscles,  associated  with 
fibrillary  twitchings  and  alteration  of  the  eleclrieal  reactions;  (H) 
trophie  lesions  which  may  involve  the  skin,  particularly  that  of  th<- 
fingers  or  the  joints.  The  sis:e  and  position  of  the  cavity  and  the  extent 
of  tJie  destruction  of  the  suhsliiinc  of  tlie  oord  by  the  glioumtosis  vary 
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Kn*tiy,  ami.  M  ■  moil,  thr  stjtnpfncas  whkh  are  ilue  mtinrlji-  to  ibe 
tntrrfprpTKT  with  Uk  strw-tum  of  the  afiimi  cvpd.  difftr  ronadrrBbly 

fai  (litfrnriil  <itM«.  Thudifferenoe,  hnwever,  bqnaniiuuvrniUKT  thu 
qiM)iuii\<r.  dikJ  t)i4r  tlirn-  pvups  of  s>-titptatBs  Ut  pnetkaQy  alwa^-s 
l>rvrmt.  'I'lir  iliHtv-^  afifM^ra  to  det-dop  with  exirane  alovnrsa.  The 
eaHimt  B>'Difrt<jin  may  Ik-  ihe  owum-tKT  of  painlrss  whitlows.  Lairr, 
rniiHf-iilar  atmfihit^  appear,  "niese  invohr  parlittiUriy  the  tnu:«rlFS  of 
th«'  -ihntilijt-r  or  iht-  hniui.  In  tlif  latter  sitiuittuii  ihrv  niay  givp  rw  to 
tin-  apiM-ararK-e  thai  ocfiirs  in  progrcsBi\'e  spina]  muscular  alniph\-.  At 
th«'  •mini-  lime  iIk*  M-[iM>r}  <li>turl>anr«fl  become  oiorr  pronouncrd, 
grarlually  a-trtrttdinK  the  arm  atid  pc-rhaps  iavolvlog  the  tnink.  The 
tri>|))iie  chariKiTt  itiaj'  then  as.->iiiiM^  a  nitire  severe  form,  ^vtng  ri>*  to 
deep.  pninle».i  uI<'«rfiitions  in  tlie  finger*,  ami  pi-rhaps  loss  of  the  terminal 
plialuiifce>-  ll  is  mn-  for  tlte  two  MileH  to  l>e  alfceteil  etiually.  At 
tirneM  the  Iciwer  jjortifiti  of  llic  (tml  is  particuluriy  atfecttJ.  and  then 
M:iiMfr\'  and  iniphic-  ehanfccs  are  found  in  the  leg^  Lltimatcly  the 
piitieitt  develiiiiN  M'ltliimiN:  tri)|i)iii'  chmi^ies  afTeet  part:s  other  than 
thi'  IixiuIh,  civiiig  rise  to  iirtlimjmtliics  or  to  a  form  of  flr>'  nrthritb 
witli  ;ili'«ir[ilii»ii  iif  lln-  licifK-,  'I'lure  irui.v  !«■  vawmolor  di^turbanrt^-s, 
mill  ill  'Hi>nu'  cji-rtH  iiicijTUility  i>f  the  pupils.  'ITic intellcet  is undi.t(urbed. 
Till-  pHtii-iiK  iiriliiiiirily  die  iis  ii  ri-Mdl  nf  exliati^lioii  or  pulmonary 
inviilvi'iiii'ut,  lint  nccii^-ioiially  In  tin-  liiler  stages  of  the  disea^,  bulbar 
HV  nipt  ■■III-'  ■ii'^nr. 

Miinnii'''ili>iriiKi\i-\iiir:i>-U-Ti7.vi]  liy  the  appcaraiK't' of  painless  whitlows 
ill  llie  liiipTs,  -i(jiiKtiim':«  iiv'iDciiili'd  witli  lUi-p  iikrrations  of  the  sott 
parts  ami  ■illuT  triiplile  eliaiijies,  is  prohably  only  a  tnanifestnt ion  of 
syriin;iiin\i-li;i, 

Piogreasive  Spinal  Muscular  Atrophy  {Ti/pe  of  Ihithennf-Aran). — 
fliniiiir  .  \nltriiir  I'uifiiiiiirlilin.-  A  chnmit-  prDgressivc  dt'Kenerative 
priici-.'-^  i'\  \\\v  >piiiul  eiinl,  iiiVLiivhiK  elucHy  the  anterior  horn  eells. 
'I'lie  i(lii>|)iilliii-  riirin  of  the  diseiise  nMiiilly  coniniencex  ahoiil  middle 
life.  'I'hi-  lii-n'ilil(iry  forin  ii|)]«Nirs.  iin  a  rule,  somewhat  earlier.  The 
CeiiiTid  ■iiiii-.i-  1-  ill  fi^linw^:  Thi-  first  cliiinKC!*  are  i)l)>er\'ed  in  (he 
iiiihilcs  III'  tlir  liiiiiil.  piirliniliirly  in  those  of  tlie  thenar  eiuinenecs, 
Kiviin;  riM-  to  llu-  ruriiiiuiuii  (if  the  aj'e-houil.  The  iiiterossei  and 
liiiiiliriial  miiM-lesiin-  iieM  iMvolvctI,  iinil  the  inleronM-ousspaees  beeome 
.li'i'|iiT.  ilie  (iiijiiT^  Ih-coiih-  itradiially  iveiikeneil.  and  ultimately  are 
li\i-d  ill  !i  ■■eiiiitlexi'il  ('iitiililiini  iin'iirii|ili-le  iiiitiu  rii  (jrifff.  Tile  Hiuseles 
sliii\\  liliritlary  twiteliiii);  ami  ^\\c  llu-  renetjoiis  of  deRcneration  to  the 
I'lii-lrieal  riirreiil.  Tlie  prniesN  nlWet?-  1i^.^l  one  ImiitJ,  usnally  the  right, 
and  ihen  llie  iitlur,  .\s  ilie  ilisrase  proKresses  it  next  involves  the 
imiMli-  of  llii'  •■lioiilclt-r.  r->peiiiil!y  tlie  ilelloiiU.  and  later  the  niu^eks 
i>f  the  iii'iur  arm,  ami  llien  iIuim'  of  the  foreariu.  Finally,  the  muscles 
of  llu-  iriitik  and  I'Mti  ih>i>e  uf  the  lower  evtremities  heeonie  involved. 
SeiiMiry  disliirliaiHvs  are  rnrrlv  |iri':jent,  ()eea»ionalIy  the  patient 
eomplniii  of  .-UKlit  piiiii>  and  pansthesia.  ITie  reflexes  are  lost  ear 
The  course  of    "       "'   "i>e  ■&  exeeeijitiglj-  slow.     Kniaeiatiuu  beeon. 
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extreme.  h\it  t«ital  jtaralvsjs  <KX-iirs  only  very  late  in  the  diseHse.  Death 
ultiinutciy  results  from  the  involvciiifiit  of  the  iiitercoslnl  muscles 
and  the  diaphragm,  giving  risi-  tn  respiralory  faihire.  It  is  usually 
due  to  a  termin.al  piieuiudnia.  in  additiiin  to  the  typinil  coiirse  de- 
scrii»ed,  the  ilisease  mai'  awume  nianj'  other  forms,  and  sometimes  for 
long  periods  ajipears  to  be  arrested. 

Propessive  Neur&l  Muscular  Atrophy  t Cfnimit-Marie-llufninii  Type. 
I'rriiiinil  Ti/i'i-  <•/  (hmrrn).-  '\'\\'\>  <li-.ense  i'oirirTicn('e>  iilmiit  llie  Iimi- 
of  puberty.  The  nuisdes  first  aireeted  are  those  of  the  feet  ami 
hand:^.  The  atTeeled  Hnwele-i  slum  iH^tiriet  tilirillary  twit(hiii>:s,  aiwl 
usually  the  eharacteristic  rcaetions  «f  degeneration  to  the  elertrieal 
current.  TheNe  reactions  of  degeneration  are  also  present  in  the  nerves. 
There  is  usnally  a  eosirse.  irregulur  tremor,  and  the  !itro|>h\'  of  some  of 
the  museles  with  eontraelors  i)f  others  dives  rise  to  \arriius  deforniilies, 
SUeh  as  the  ajie-hniul.  the  main  rri  griffc,  or.  if  the  foot  is  first  alTeeti-d, 
to  fiKii'dnip.  Later  the  fo<it  a!*,snmes  the  position  of  equinovalgus 
or  Miuinovarus.  Iti  this  disease  there  Is  sfunetuiies  involvement  of 
the  sen.sorj'  fibers,  but  the  nerve  trunks  are  not  sensitive.  IIy|iesthesia 
is  also  oeeasionally  jiresent.  The  proee-^s  usually  is  restrieteii  to  the 
limbs,  (he  mnseles  nf  the  trunk  and  faee  cseapiug;  bulbar  symptoms 
are  almost  unknown  and  the  funi-lions  of  the  bhnhler  and  rn-tuni  wrv 
not  distiirl>ed.  In  a  form  of  this  disease  deMrilictl  b\-  Dejerijie  under 
the  title  of  hiJiiiiiiU-  Iliijirrtri'iihii-  itiiil  I'mgwu-'irr  liili-rnfiHiil  XniriHn 
there  are.  in  addition  to  the  libii^t'  ih;ni(:i"«,  the  symptoms  of  locomotor 
ataxia,  thai  is,  ]touil>erg's  symptom,  hineinating  |)!Lins,  iitaxie  gait, 
and  even  disturhanee  of  the  |)npillvir\'  relleses.  The  nen,e  trunks 
herome  enl;ir;;.-(I  nui\  cim  l.r  felt  beneath  the  skin. 

Amyotrophic  Lateral  Sclerosis. -The  disease  tisually  oeeurs  in  adults 
about  middh-  life.  In  very  rare  eases  il  ocrurs  in  ehildreii  ll  is  ehar- 
aeterized  by  a  spastie  parajilegia.  with  exaggeration  of  the  reflexes 
and  degeneration  of  ilie  nuiseles,  S[i»sms  are  fommon,  and  may  give 
ri.se  to  museular  pains.  The  symptoms  eon»ist  of  weakness  in  the  legs, 
which  at  the  same  liine  beiinni-  stilf;  the  mu.seles  rapidl.\'  atrojdiy; 
there  are  fibrillary  twitelnngs  and  reactions  of  degeneration.  The 
anus  are  usually  involveil  first,  the  ilegeneralion  eommencing  in  the 
mu.sele-*  fif  tile  Ininds.  inul  giving  rise  ultimately  Ii>  the  prcHliiction  of 
various  deformities,  sueli  as  the  elaw-hanil.  The  teiidon  reflixes  are 
greatly  exaggerateil;  there  arc  palt-llar  and  arikIe*('loiui-«  iind  llie  llabin^ki 
phenomenon.  The  sphincters  are  rarely  involved,  the  pupillary  reflexes 
are  normal,  and  there  are  no  sensory  disiurltHnees.  Itulhar  s\mptoms, 
that  \it,  paralysis  of  the  laryn.v.  pharynx,  and  palate,  occur  still  Inter 
in  the  disease.  The  face  liiis  a  iniisk-like  appearand-,  and  often  saliva 
dribbles  from  the  motilh.  In  this  stage  iiispinttion  iinenmonia  is 
quite  common  and  U'^nallv  eansi-.s  death. 

Bulbar  Paralysis.  —  Hulljar  palsy  is  a  paralysis  of  the  motor  nuclei 
in  the  nie<lulhi.  ll  is  eliaracteri/.o<l  liy  the  degineration  of  the  muscles 
cif  the  lips,  tongue,  and  pharynx,  which  grow  siimUer,  exhibit  fibrillary 
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Spina  Bifida.-  rnnnmital  failure  of  the  vertebral  arrhes  to  coalesce 
rcMiIt.'*  ill  <-xlnisinii  of  tliu  ituni  wild  or  witlioul  m  [wirl  of  the  (x»rd 
(mcningomyoWele  ami  meiiinRoccli"  rt's]>oct ivcly) .  The  pcduiinilntn) 
or  scssili-  tumor  is  uhuhIIv  in  liu-  Inwi-r  piirtiiiii  of  the  s|»iiK'  ntid  is  at  first 
symptomless,  later  pressure  symptoms,  siidi  as  piiraplcRia,  aticsthesia. 
trophic  (li.tturhniiiT^.  cIuli-fiTt,  ami  t^phinrier  tnmhle  <h*v(-lop.  Pressure 
on  the  tumor  will  usually  eause  exiiansion  of  the  foutam-Iles.  Early 
ntiil  marked  jiressiiro  symptoms  nre  iriiIioutJvi>  of  meriiiigomyflcHx-lf. 


DISEASES  OF  THE  BRAIN 

Affections  of  the  Cerebral  Membranes.  -  External  Pachymeningiti*.— 
A  rare  cniuiition.  usually  seennilnr\"  to  tr.Huinatisni  or  alisfcss,  cliar- 
aett'rizeil  liy  FcviT,  liciiiluc-he,  often  sluirply  liiealiv;«l,  anil  CKtivuUiofU. 
Fre(|\u'iitly  the  symptoms  are  mask(v|  hv  the  existruee  of  some  graver 
eoiiiiiTif>u.«.  siieli  as  status  eiiileptieiis,  ninia.  or  uremia.  Oecasiorially 
no  >yini»li>ms  nre  priHluced.  If  there  is  niueli  thickeiiiriK  of  the  mem- 
hraiie.  evideuci-  of  focal  disease  in  the  fi)nu  of  paralysis  or  eonvulslon 
of  the  ■lai'ksi)niaTi  type  may  he  present,  Inli-rnnl  hcniiirrkaffir  pachy' 
>iii-ithi!iHi.i  is  II  romlition  usually  oecurring  in  eases  of  chronic  disease. 
There  may  lie  slijrhi  fever  and  lieathielie  without  other  symptoms.  In 
smne  ease?-,  however,  the  orisel  is  sudden  iiiid  apopleetitonn  in  type. 
The  putieiits  develop  hcmijileniai  uncoiisciousni'ss,  uiid  occasionally 
niiiliiteriil  eorniilsions. 

Leptomeningitis,  There  are  many  varieties  of  this:  thus,  according 
to  the  location,  there  may  lie  lueninRitis  of  the  convexity,  or  of  the 
liiise;  iici'ordirij,'  (o  (he  cause,  ihere  iimy  lie  suppurative,  epidemic. 
tiiliereulouh.  or  serous  nieiiinjjitis. 

^ii/iliiiriifln'  Mi'iiiiiiiili/t. — The  patient  may  complain  of  malaise  and 
headache  for  a  few  days  pri'cedinj;  an  iittiiek;  then  there  Is  often  a 
chill,  followed  li\  lever,  con\  iilsiiin>,  and  delirium.  The  hcHdncIie 
liecnmes  more  inleiise,  and  frei|ueiitly  there  is  projectile  vomitiuR, 
sometinu'S  with  nausea.  Thi'  headiiche  is  often  locidized  in  the  frontal 
or  occipiial  rc^jrons;  nenisinnally.  hnwcver.  it  is  ^'-''K^riil.  From  time 
to  time  tluTe  arc  acute  cNacerliaTioiis,  causing  the  patient,  especially 
if  a  child,  to  cry  luit — the  luiilmirpkiilU-  i-vy. 

The  >k'm  i'-  hyjierestliclic;  all  the  sensory  nerves  have  their  fiiiictions 
iiuTciised;    there  are  |ihiitoiiluiliia    m\<\    inuhility    t«    tolerate  noisi-s. 
Wlicii    the    skin    is    scratched    a    red    line    appears    {tSrhe   ririhral^), 
wliiili  i-v.  however,  of  little  dinKunstie  im]iort.     The  patient  U 
lies  with  till'  hcail  ilniwii  far  hack  and  the  muscles  of  the  neck  . 
and    rij:id.     This,  hov\cvcr,  occurs    only   when    the   (rrvieal   j 
of  the  spinal  cord  is  iilso  involved,     ,\ny  Httcmpt  to  straiRht. 
Iieail  causes  intense  pain.     Kxaininalion  of  the  eye-grounds  ii 
shows  inli"'  "'itcsl'  more  or  less  perineuritis.     Sot 

there  is  ,    The  pupils  are  often  udi 
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strabismus  and  eveii  nystagmus  frequently  owur.  Purulysis  of  any 
of  the  cranial  ner\'e3  ma\'  occur,  but  is  not  so  rommon  as  in  tuberculous 
mcuingitis.  The  oculomotor  or  some  of  its  branches  is  most  frequently 
involved,  although  slight  paresis  of  the  facial  nerve  is  not  uncommon. 
Fever,  hendaihe.  and  delirium  usually  jK-rsiat  throughout  the  course 
of  the  disease;  the  fever  h  often  very  high.  In  the  early  stages  the 
pulse  is  usiiutly  relatively  »lo\v;  later  it  may  bei^ome  rapid.  The  blond- 
pressure  is  always  inereaseti.  Meningitis  due  to  pyogenic  loicro- 
organi.sms,  such  as  the  pneumneocens,  staphyloeoeeus,  etc.,  may  be 
suspected;  when  the  fever  is  high;  wlicn  there  is  luiirkeil  retraction 
of  the  head,  indicating  spinal  invohi-nieiil;  when  there  Is  a  leuko- 
eyto.si:?;  and  espeeiidly  when  there  is  or  recently  has  lieen  some  other 
focus  of  pyogenic  infection  in  the  bwly,  such  as  pneumonia,  sepsis, 
or  middle-ear  rlineasf-.  The  course  is  prfigressive  and  almost  invariably 
ends  in  death.  IJut  remissions  may  oceur  or  there  may  be  considerable 
temporary  improvement  after  spinal  punetiire,  which  is  invaluable  for 
diagnostic  purpuses. 

Epiil'-mir  ci:rt'liro.ijiiva!  meningit'iH  nia\'  esnetlj"  simulate  the  symptoms 
of  purulent  meningitis.     (See  page  4i)9.) 

Tiibfrriihus  nu'iiui'iiti.*  is  the  mo.st  coinm<)n  form.  It  affects  chiefly 
the  ba^e  of  ihf  brain.  There  is  iisiiall.\  reeoguizaltle  tubcreuloj'is  of 
some  other  part  of  the  body,  and  often  a  history  of  injury  to  the  head. 
The  course  is  sinw,  although  in  rare  instances  it  may  be  ver\-  rapid; 
the  prodromal  .stage  is  prolonged  and  the  symptoms  are  .slight,  cfmsisting 
of  hetidiii'lie,  insonitiia,  nuihiixe,  loss  of  appetite,  progressive  emaciation, 
and  oecasioDidly  di^itinct  psychical  dislnrbunec.  such  as  extreme  irri- 
tability, light  coma,  a  confusional  slate,  or  loss  of  interest  in  the  sur- 
roundings. As  the  disease  progress's,  more  distinct  lesions  oeeiir; 
the  cranial  nerves  arc  involved;  and  there  may  be  ptosis,  diplopia,  or 
paralysis  nf  the  pupil.  I'aresi^  or  even  paralysis  of  the  facial  nerve 
is  common,  and  lesions  of  the  other  nerves  may  develop.  Oeeasionally 
monoplegia,  or  hemiplegia  occurs.  The  fever  i.-t  moderate,  the  course 
deliberate,  and  extreme  intracerebral  pressure  develops  rather  hitc, 
SO  that  the  blooil-pre.ssure  may  not  he  greatly  elevated.  There  is 
moderate  leukocytosis  (10.(100  to  15,(.RI0).  S])iiiul  symptoms,  ^uch  as 
rigidity  of  the  spine  and  retraction  of  the  head,  are  comparatively 
rare.  Aside  from  the  cJiscovery  of  inbereic  Iwcilli  in  the  si)irial  lluid, 
the  only  pathognomonic  sign  is  the  presence  of  tuliereles  upon  the 
choroid.  In  verj  rare  instances  a  secondarj-  infection  with  some  other 
form  of  microorganisms  oeinirs  in  tubereulous  nieningitis-  This  ap])car» 
to  render  the  course  .shorter  and  more  violent. 

Srroti^  iiicii'uigilii  is  cliaraeterl/ed  by  a  iniirkcd  increase  to  the  Intra- 
oerebrat  pressure,  and  the  symptoms  that  result  from  it — headache, 
coma,  or  cnnvuUiciiis.  There  are  u>uall\  .slight  l'e\er,  moderate  leuko- 
cytosis, increase  in  the  reflexes,  and  slight  rigidity  of  the  Imek  of  tlic 
neck.  The  face  is  flushed,  hut  eruptions  are  rare.  The  diagnosis  is 
usually  made  by  spinal  puncture.    Tlie  fluid  is  clear,  sicrilv,  and  under 

AH. 
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gn»t  pressure.    This  condition  occurs  in  the  course  ot  some  infectious 
process  or  may  be  the  end-result  of  prolonfced  drinking  bouts. 

Mrningismu*  is  a  term  applied  to  the  meniii^eiil  irritutioii  tJiat 
oiTiisii'iially  iw-ciirs  in  tlic  acute  infections  that  attiick  children. 

Cerebrftl  TucuUr  Disturbuices. — Hjrperemia  oE  th«  Br^in. — ^Thi^ 
may  be  aetitt,  the  result  of  alcoholism  and  other  intosications.  ncute 
iiifwtious  disea^,  mental  strain  and  excitement;  or  i>tu*iK,  the  result 
either  of  general  venous  engorgeiiicnt ,  or  local  engorgement  from  venous 
orsimisthromlxisi.'*.  tumors  i>r  abscesses  of  the  brain,  or  fnnTi  ohstnirtion 
of  the  eirculation  of  the  n*Tk.  The  symptoms  arc  heiidiichc,  feeling 
of  fiilnew  and  pulsation,  vertigo,  tinnitus,  insomnia,  and  perhaps 
delirium.  Ilic  sympIom^•  are  often  olwcun-d  by  tlie  causative  condititvii, 
and  in  ailive  hy]»cremia  are  more  pronounce*!  and  sudden  in  onset  than 
in  passive  i-i>iigtMii>n. 

Anemia  ot  the  Brain, — ^This  may  be  Uie  result  of  any  severe  anemia 
or  of  any  condition  lowering  sjstemic  hlorxl-pressure.  The  s\njptoms 
include  di?.zine^-<,  tinnitus,  nausea,  headache,  and  transitory'  Ium  of 
consciousness  (fainting),  which  may  persist  am!  re.Mdt  in  death. 

Edeioa  of  the  Brain. — IV'sive  coiige^tiim,  chronic  nepliritis,  con- 
cu>>inii,  abMcssc-i  <ir  tumors,  and  obstruction  of  a  .sinus  may  cause  a 
general  or  local  excess  of  moisture  of  the  ccrehral  substance;  or  sa 
incrciisi"  in  the  cerebrospinal  fluid  may  caiLse  cerebral  edema,  resulting 
in  disDrdercd  ccrcltnition,  coiivul^'ioiis,  jiaralysis,  etc.  The  syraptoni* 
are  u.-iually  due  to  the  associated  conditions  rather  than  to  the  edema 
itself. 

Cerebral  Hemorrhage  i  Apoplexy)  .—This  usually  (xx-urs  in  ad\7ineed 
life  in  palifin>  whu  have  prnnounrerl  arleriosclerosi.s.  Occasionally, ^J 
however,  it  niriir''  in  young  syj)ht]itic  adults  and  in  children.  It  >*'1^| 
chiinn'tiTi/(il  by  ji  great  variety  of  symptoms,  depending  largely  upon  ^^ 
the  liicalion  of  the  lesion.  They  may  be  divided  into  those  of  the 
attack  and  those  of  the  {Mist-apoplectio  stage.  Tlie  symptoois  of  the 
attack  ci>nNi>t  of  iiriHlmniala,  that  is,  heiidache,  tendency  to  vertigo,  a 
seme  of  fulness  in  tlic  liciid.  maring  in  the  ears,  perhaps  some  tluekm-ss 
nf  spcecli.  iiikI  Rcnerid  purest hcsias.  They  may  jiai*s  off  witiiout  further 
disturbance  or  may  Icail  directly  to  an  attack.  The  lattiT  is  usually 
chiiraeteri/ed  by  the  sudden  occurrence  of  complete  unconsciousness, 
the  apojiici-tic  "stroke."  The  palien  t  falls  to  the  ground,  and  there  is  at 
first  n  ti-miKirary  pallor.  This  is  succeeded  by  flushing  of  the  face. 
which  may  liccome  almost  purple.  The  pulse  is  full,  bounding,  and 
compressed  with  difficulty.  The  blood-pres.sure  is  greatly  increased. 
The  Ijrcatliiug  is  stertorous,  slow,  and  occasionally  of  the  Che>'ne- 
Stoke>  type;  the  pupils  are  usually  contracted  and  often  unequal. 
Often  ihcre  i-v  viimiting  or  involuntary  micturition  or  defecation. 
If,  as  is  cnmmnnly  (lie  I'iise.  thi-  In-niorrlnige  has  invoiviti  the  motor 
tract,  there  is  iDniplete  llaecid  paralysis  (occasionally  rigidity)  of  one 
side,  with  lost  reflexes.  If  death  does  not  occur  in  the  course  of  the 
first  twenty-four  hours,  the  patient  usually  begins  to  sliow  signs  of 
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oonsnoiisneas,  and  may  l>c  arf>u.swl  from  his  cnmntnse  ronciltlon  liy 
shurp  questioning,  lit-  tlu-n  nitiy  [niss  Into  u  still  more  deeply  cornfitose 
condition,  with  rise  of  tenif)craturc,  followwl  by  death,  or  there  may  be 
no  further  indicatioiiM  uf  lieriinrrhiige,  mid  rewvery  niiiy  set  in.  As 
a  ruh".  in  those  cases  in  which  the  prognosis  is  favorable  no  rise  of 
ti-rn[jiTiitiin'  occiir>.  ll  miiy  iiinv  be  foimd  ilial  the  patient  lias  hemi- 
anupsia.  usually  the  visual  fields  on  the  same  side  of  the  lesion  being 
blinded,  f'onjiigate  deviation  may  or  may  not  have  existed  from  the 
first,  the  patient  urdinurily  looking  toward  the  sound  side.  If  the  speech 
centre  ha.-v  been  itivolvcd,  there  is  abMiliite  aphasia:  but  even  when  it 
is  not  directly  uffei-ted.  [lurtiiil  ii])liiiMiii  is  very  comtniiri.  The  hemj* 
pleRic  limbs  remain  parulvKCii.  t)ie  others  regain  their  power. 

It  is  now  necessary  to  detcnnine  the  extent  of  the  ilKmnge  and  to 
locate  as  nearly  as  possible  the  jxisition  iif  the  lesion,  ('uinplete  henii- 
pl<');ia  may  involve  rlif  lower  brani'h  of  the  facial  nerve,  the  arm.  the  leg. 
The  upper  branch  of  llic  fiicia!  jiiid  the  muscle.-*  of  ihc  trunk  connnotily 
esc.ipe,  although  the  former  muy  show  slight  paresih.  Often  there  i.s 
considerable  inwiuality  in  the  |iiinilysis  of  the  diiferenl  parts.  The  arm 
ma>'  be  more  involved  than  tlif  leg.  or  the  reverse,  or  the  face  may 
esi-iip<'  ulmiist  enlirclv.  SeriMiry  di.iturbances  are  nsuallv  not  pri'seiit. 
There  is  siiuietimcs  iHsturbanec  of  only  the  tactile  or  the  muscular 
sense.  Oeeasionally,  when  tactile  sense  is  preserved,  tlii-re  ma.v  be  loss 
of  the  sterco)2;nostie  sense.  Complete  heiniplcgia  with  disturbiinw  of 
.sensiitiiin  ahnosi  invannbl.v  inilimtes  iIe>trnction  of  the  iiilerniil  capsule 
upon  the  opposite  side.  ^bJto^  dislurlmuecs  In  the  I'orni  uf  clonic 
coiivnisions  may  also  occur  in  the  paralyzed  limbs.  As  the  case  pro- 
gresses there  arc  usually  more  or  less  return  of  motor  power  and  almost 
eiimplele  relnrn  of  sensation.  This  may,  however,  be  exceeilingly 
gradual,  -.everal  week>  elapsing  before  rhe  seiiMirv  t]i^tiir!>auces  have 
entirely  (lisii|ipcare<I.  The  muscles  that  remain  permanently  paralyzed 
gradualb'  airi)|>li\.  but  nearly  always  give  normal  i|iiiilittili\e  clectncul 
reactions  until  the  muscular  substance  disappears,  leaving  contracted 
iibmns  ti.-^siie.  The  muscles  themselves  may  contract  early,  the  Hexors 
ordinarily  overcominK  the  extensors.  Itepeated  attacks  i>f  apoplexy  are 
by  no  means  nnconimon.  anil  the  ihxiblc  Icsirms  thus  proihiced  may 
give  rise  lo  very  <-om|)le\  syiupi<)m-groii]is.  Ib-ruiirrhHj;c  into  the  iious 
or  medulla  gives  risi-  to  various  forms  of  crossed  paralysis,  (See  also 
Cerebral  Localization  and  .Aplin.Hia.) 

In  the  inijrnrrfi-i-iil  form  of  ap()plexy,  the  hemorrhage  is  gradual 
and  the  --ivrnptonis  arc  >lower  in  onset.  There  may  be  headache  and 
vertigo,  I'oliowii!  by  a  gradual  Inss  iif  power  in  the  arm  and  leg,  which 
in  a  day  or  two  may  be  followed  by  unconsciousness. 

Cerebral  Embolism  and  Thrombosis  {Siiflrniiii/  of  Ihr  liriihi). — Kmbol- 
ism  of  an  artery  may  occur  at  any  period  r)f  life,  and  is  nearly  always 
assDciatiil  with  some  valvular  disease  of  the  heart.  .\n  e.M  rente  cachexia 
or  anemia.  ctTebral  arteriosclerosis  (usually  syphilitic),  and  a  weakened 
<*ireiilation  predispo.-4e  to  thrombosis. 
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Embolam  is  characterized  by  symptoms  very  Mmilar  to  those  of 
cerebral  hemorrhage.  Prn«lroninl  symptoms,  in  the  form  of  hMtdachc, 
vertiRo,  weakness,  and  iimlai^t^,  urt-  often  present.  At  times  there 
mBv  be  also  slight  impairment  of  speceh.  or  the  pntient  may  be  dull 
and  apathetic.  The  utun'k  ti!itia1l>'  ronu-^  on  more  gradually  than 
liemorrhaKe,  altbougb  this  is  not  invariably  the  case.  In  some  instances 
i-onsciousness  is  not  entirely  lost,  and  as  a  result  the  hemiplegia  may 
develop  before  the  coniii.  When  uiicoiisciousucss  docs  occur,  there 
are  usually  less  ctmRcstioa  of  the  face  and  not  such  market!  evidence 
of  increased  arterial  tension  us  we  find  in  heuiorrhage.  Amoiij;  the 
other  Rcneral  symptoms  may  be  mentioned  convulsions,  often  epUepti- 
form  in  type,  vomiting,  and  occasionally  delirium.  The  permanent 
eymptoms resemble  exactly  those pro<hKi'd  by  hemorrhage,  but  recovery 
is  usually  more  rapid  ami  more  roniplclc  than  in  the  former  etnidittoi 
As  the  Sylvian  Mrter,\-  is  most  frequently  utfwtcd,  the  symptoms  resembW 
the  cortical  Ijpe  of  apoplexy. 

Thrnmh'DiLi  of  an  artery  may  cause  similar  s>'mptoms  or  the  5\-iuptom!i 
may  develop  gradually.  .\t  times  h  may  be  preeedcil  by  prodnimcs. 
iis  teni]nirfiry  loss  of  memory,  iiialiiiity  to  speak  or  to  move  certain 
nmscles.  However,  extensive  areas  of  softening  maj'  be  found  post- 
mortem which  have  canseii  no  special  s^inptoms. 

Thrombosis  of  the  Cerebral  Siniues. — This  may  be  primary,  oorurring  in 
ani'mic,  cached  ic,  and  wa>ling  disfii,se>  of  cliildren  as  a  rule,  or  secondary 
to  otitis  media  and  mastoiditis,  to  fracture  of  the  skull,  or  brain  absce!<3. 
Primary  thrombosis  may  be  obscured  by  the  causative  condition,  or 
there  may  be  Iicaduehe,  nausea  and  vomitinj;.  mental  dulness,  con- 
vulsions, and  coma.  Secondary  thrombosis  is  a  septic  condition,  and 
is  associali'il  vvitli  iliills,  evtremeiy  irregular  fever,  nausea  and  vomiting, 
licrulaclic.  idUT  witli  llic  ^'ciicral  syniptiims  of  meningitis. 

Cerebral  Paralyses  of  Children.  -The  palsies  of  early  childhood  arc 
the  results  of  injury  of  the  motor  centres  or  tracts,  during  the  intra- 
uterine life,  in  the  course  of  a  diftii-ult  lalmr,  or  in  postnatal  life  from 
tnunna,  the  infectious  diseases,  etc.  They  may  be  hftniphgir,  dijJeffie, 
or  jmniiihgir.  These  paralyses  may  be  sudden  in  onset,  attended  by 
convulsions  and  uneonsnousness;  tlicy  may  be  gradual,  appearing 
shurtly  after  birth  in  those  rases  due  to  birth  injuries;  or  they  may 
not  jippciir  rnilil  the  c|iild  should  stiirt  to  walk.  The  paralyses  affect 
the  legs  must  markedly  iis  a  rule  and  the  face  usually  escapes.  They 
are  spastic  in  i,\])e  and  often  cuntrjii-Uires  result  which  cause  various 
dcfonnities.  .\tropliy  is  rare  and  the  reactions  of  degeneration  ar« 
absent.  The  reHexes  are  e-xagju;ernle'l  and  bilateral  atheloid  movemcats 
and  chorea  are  coirnnon.  Sensation  is  unimpaired;  epilepsy  is  common; 
and  mentality  is  impaired. 

I.itlh'n  iliimsf  is  a  fiirm  of  infantile  palsy  occurring  in  children 
born  iireniaturcly.  and  is  the  result,  supposedly,  of  arrested  development 
of  the  pyrariiidal  tracts.  The  piiridyses  are  diplegic  and  paraplegic, 
while  cerebral  manifestations  are  mild. 
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Amaurotic  family  hinlory  is  a  cuiiditioii  of  idioi'y  (JevclopiTijt  a  few 
months  after  birth,  accompaiiietl  b>-  spastic  paraly^iis  of  the  greater 
part  (if  the  hofJy,  hlitnlncss,  and  niiirasniiis.  The  disease  seems  to  he 
famihar  imrl  usually  emls  fatally  in  ciirly  etiJIdhooil. 

Acute  Encephalitis.  Ttiis  is  a  coiulitinii  thai,  rarely  ean  be  tliug- 
iiustiiatfd  during  hie.  It  may  be  suspected,  however,  if,  in  the  eourse 
of  some  acute  infectious  disease,  the  patient  develops  intense  hcud- 
iirbe,  severe  delirium,  and  perhaps  local  pahies. 

Abscess  of  the  Brain. — This  is  usually  sc^ndary  to  some  local 
focus  of  sup|juralinn  or  to  pyemia;  there  it;  often  a  histnr\-  of  mastoid 
disease.  It  may  be  acute  or  chronic  Acute  abscesses  are  characlerized 
by  violent  general  disturbances,  chiefly  fever,  chills,  leukocytosis,  head- 
ache, delirium,  and  coma.  Chronic  abscesses  give  rise  to  prc-ssure  symp- 
toms of  local  disease,  which  depend,  of  course,  ii|>on  the  location  of  the 
ahsceas.  Tlie  course  is  usually  intermittently  progressive;  thus  there 
may  Iw  first  a  monoplegia,  then  hemiplegia,  and  finally  aphasia;  or 
the  earliest  symptoms  may  be  hemianopsia,  followed  by  paralysis. 
The  commonest  seat  is  in  the  temp orosphcn old al  lobe,  as  a  result  of 
infection  fiillowing  ear  di-sease,  and  often  gives  rise  to  mind-blindness 
or  amnesia.  Sometimes  there  are  no  localising  symptoms  if  the  abscess 
is  locatetl  in  the  so-called  blind  regions  of  the  brain.  Headache,  vomit- 
ing, disturbance  of  cerebration,  and  optic  neuritis  are  usually  noted 
in  either  an  acute  or  ctiruriie  abscess  (sooner  or  later),  no  matter  where 
localizeil. 

Tumors  of  the  Brain. — Like  the  jtreceding  lesion,  these  give  rise  to 
two  groups  of  symptom^:  genend,  wliidi  are  merely  those  of  increased 
intracranial  pressure;  or  local,  which  are  due  to  involvement  of  centres 
and  tracts.  The  general  s,\niptoms  of  brain  tumor  are  (1>  headache; 
this  is  usiudly  very  severe,  of  a  boring  character,  and  subject  to  exacer- 
bations; (2)  vomiting;  this  is  paroxysmal,  and  often  occurs  without 
nausea;  ('i)  optic  neuritis;  it  usimlly  occurs  early,  is  intense,  and  ofleu 
Icad.s  rapidly  to  blindness.  The  focal  symptoms  are,  of  course,  numer- 
ous. Tumors  in  the  fmrifal  lube  may  give  rise  to  none  or  only  to 
slight  disturbance  of  intelligence.  The  headache  is  usually  frontal,  and 
occasionally  in  .iiilicorticnl  tumors  there  may  be  riystagnms.  Tumors  in 
the  motnr  region  may  cause  irritative  or  destructive  changes  in  the  tissue. 
Irritation  is  manifested  by  local  sitasins  whicli  may  or  may  not  be  suc- 
ceeded by  general  convubions  (.lacksonian  epilepsy).  Paralytic  lesions 
belong  to  the  monoplcgic  nr  hemipleyie  types.  Tnmors  in  the  imrietal 
lobe  may  e(in>c  interference  with  the  muscle  sense  or  some  disturbiinec 
of  vision-  or  spcech-cciitre,  acconling  to  their  situation.  The  loss 
of  the  stereogno.-<tie  sense  is  a  common  symptom.  Tumors  in  the 
occipital  lobe  u-^ually  cause  mind-blin<Jnes.->,  that  is,  iniibility  to  recognize 
objects,  and  presirvation  of  the  pu[iilliiry  reflexes.  If  unilateral, 
they  often  cause  hemianopsia.  Tnmors  in  the  crrebellum  usually  pro<bicc 
marked  disturbance  in  coordination,  and  the  patient  exhibits  the 
peculiar  -slaggeriug  gait,  not  increased  by  closing  the  eyes,  that  has 
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becii  H«KTib«i.  Optic  neuritis  is  an  oxcccdiiigl.v  t-ommoti  romi^ication. 
but  thorc  may  W  fU-sCf miiiij:  atrophy  of  th«  o|)tic  nfrve  without  prfcwl- 
in^  choketl  ilisk.  The  Ik-iuIhcW  is  scvcrr;  it  is  siluntitl  in  iIk-  pustcrior 
portion  of  Uic  Iiejid;  th^re  in  often  teuiierncss  over  the  external  ooripital 
protuberance.  The  p»tiinil  inuy  suffer  fnun  vertigo,  whieh  ut  tiim-s 
is  almost  constant.  The  Reneral  sjinptoms  are  usually  (HtinoiineeH, 
There  Eire  convulsions,  viintiiin^,  •Ii-'<tur1mnci»  of  rei^pimtion,  aod^^H 
sometimes  marked  slowing  of  the  pulse.  Tumors  of  the  basal  f/ait^Ji^^M 
jirwluir  Vfry  vjiridble  symptoms,  tlie  majority  ap|>arently  Iteing  the  1 
result  of  pressure  u[xin  the  internal  capsule.  Tumors  of  the  thalamta  \ 
often  give  rbe  to  hemianesthesia  with  lows  of  mimierj'.  and  in  some  v 
eases  u])parently  to  iilhctoid  moveinents.  In  all  forms  of  wrebral 
tumors,  but  particularly  in  slowly  growing  tumors  of  the  rorelwlUim, 
the  early  symptoms  nia\  l)c  those  of  neurasthenia  or  even  hysteria, 
and  the  diugno.siv  for  a  long  lime  is  exceedingly  difficult.  Tumors 
in  llieiiirt'creiit  fossH-  of  ihe.->kull  often  give  rise  I o  symptoms  dependent 
UlX)n  pressure  upon  llie  cranial  nerves.  In  the  nnUrior  fuMa  there  may 
be  lo.ss  of  the  ]njwcr  to  smell  upon  one  side.  In  the  multllr  Jiu-m  the 
nerves  chicHy  iill'ccled  iirc  the  optic,  giving  rise  to  unilateral  blindness; 
or.  if  the  tuintir  involve  the  chiasm,  to  bitemporal  hemianopsia:  if  it 
presses  upon  the  oculomotor  nerve,  tlic  alxlucens.  and  the  |>atheiie, 
it  may  give  rise  to  more  nr  less  complete  ophthalmoplegia.  Tumors 
in  the  /iiuiIitIiit  j'lw.wi  coirnnonly  involve  the  facial  and  uuilitory  nerves; 
and  facial  paralysis  with  nerve  deafness  on  the  wime  side  is  eharaeter- 
istie  of  tumor  in  this  situation.  Ttie  ii.\  poglossid  nerve  may  alst)  be 
involved,  Tumcirs  may  grow  slowly,  or  cease  to  increase  in  sir.e,  and 
llie  s>mplnm>  >ho\v  a  corresponding  rate  of  <leveIopment.  In  rapidly 
growing  tuinorH  apoplectiform  attaiks  arc  frequent,  but  a  certain 
aniiiunt  of  coniprnsiition  occurs,  ami  remissions  are  not  uncommon.  In 
slowly  growing  tumors  ihe  symptoms  may  remain  appurcutly  stationary' 
tor  loiij;  ]>eriod>.  Timiors  are  sometimes  entirely  latent,  and  are  only 
ili>'M\  <'ri-r!  ;ici't((i'iitally  ar  ihc  iiUlopsy. 

Hydrocephalus.  Ilydroecphalus  nniy  hecongenital  or  acquired.  It  is 
characteri/.c<l  by  ati  eMraonlinary  alt  <  ration  in  the  contour  of  the  head, 
which  beconu's  greatly  cnhirgcil  aiul  globular  in  shajx',  while  the  face 
reniiiin-i  smnll  an<l  infantile  in  appcii ranee  lexcepting  the  aefpiired  form 
whieh  ikvelops  in  litter  life  and  wliicb  causes  no  change  in  the  shape  of 
theheati  a[id  the  s\  niptoin-- of  which  are  referable  to  the  causative  con- 
dition and  which  ksuhIIv  siinuhile  those  of  a  tuinur).  The  fontnnelles 
and  sutures  remain  widely  open,  or  are  closed  only  very  late  by  Wormian 
bones.  The  wins  of  ilie  Miilp  are  very  disliiict,  and  occjisionally  fluctu- 
ation nuiy  Ik-  detected  in  [be  lieuii.  The  symptoms  arc  sometime; 
exivedingly  |)roriouncei|;  at  other  times  eiitirei,\'  absent.  Persons  with  ■ 
moderate  degree  t>f  hydrocephalus  have  displayed  through  life  a  normal 
intelligenir.  In  pninnunced  rase.s  TJie  liend  is  heavy  and  the  museles  of 
the  neck  are  nruible  to  support  it.  The  child  develops  slowly  in  intelll- 
genoQ  or  may  even  be  an  imbecile  or  an  idiot,  and  epileptie  convulsmns 
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nre  very  conimim.  OccftsioiiuIIy  ocukr  symptoms  may  be  present. 
These  consist  of  ptosis,  strabismus,  or  nystagmus,  and  sometimes  of 
atrophy  of  the  optic  nerve  am!  blindness.  I'ain,  shown  by  the  hydro- 
t-cphalic  cry,  h  quite  common. 

Multiple  Sclerosis.— ^This  is  a  eomlilion  that  involves  the  spinal 
cord  and  l>rain.  The  situation  of  the  lesions  i:<  not  constant,  and 
therefore  the  symptomatology  is  variable.  It  usually  commences 
at  about  the  age  of  thirty  years.  The  charncterislie  sjmptoms  are 
intention  tremor,  nystagmus,  and  scainiinf;  speech.  The  intention 
tremor  involves  chielly  llie  limbs,  iitiil  cmiso  dihturlmnee  of  wntinii, 
walkinj!,  etc.  It  is  most  easily  elicited  by  Imving  the  patient  grasp 
some  small  object.  There  may  also  be  rh.vthmical  oscillations  of  the 
h«id.  There  is  usually  jK-rsistent  lateral  iiy»taj;inus.  The  tciulon- 
reflexes  are  greatly  exaj;gcrate<l ,  and  therf  are  ankle-t-lonus  and  spastic 
gait,  The  impilhiry  reiii-tiims  «re  normal.  Occa.sionully  dii)lopia 
occurs  as  a  result  of  alxluecns  paralysis;  it  may  be  transient,  In  a 
large  pro|jortiori  of  tlie  ea.^es  there  i.s  more  or  less  complete  atrophy 
of  the  optic  nerve,  llie  speech  is  slow.  <lrawlinp.  and  often  tremulous. 
The  voice  lacks  expression,  and,  on  accoiuit  of  a  slijjht  nasal  tendency, 
is  usually  disa green bic.  Not  infrequently  there  may  be  stullering. 
Sensory  changes  are  rare.  Less  frecjuenl  symptoms  are  vertigo,  occur- 
ring in  paroxysmal  attacks,  diminution  of  intelligence,  and  alternate 
State.^  of  depression  and  exaltation.  Apoplectiform  and  epileptiform 
Attncks  may  also  oicur.  The  flisease  is  usually  chronic,  but  fmrri  lime 
to  time  there  are  ixa'rrbatifitis. 

General  Paralysis  of  the  Insane.— General  Paresis  Dementia  Paralytica. 
— ^A  form  of  progress!  vedemciitia  clianicterixed  !>y  delusions  of  grandeur, 
or  stales  of  de]>rcssiori  iissociali-d  with  exacerbations  of  maniacal 
character.  There  are,  in  addition,  ■weakness  aial  tremors  of  the  iiuim'Ics 
of  the  face,  paresis  of  the  extremities,  Argyll-IEohcrtsoii  pupil,  and 
peculiar  tlisturbanees  of  speech.  It  is  a  disease  of  middle  adult  life, 
the  first  symittoms  occurring  between  the  thirtieth  and  fortieth  years. 
There  is  often  a  history  of  s\[ihilis.  If  is  usual  to  recognize  three 
stages:  (1)  the  prtiiiromal  stage,  characterizcfl  by  irritability  or  some- 
times by  de|jre.-«sion;  lUt  iliniinnlioti  or  Ios>  of  rbe  moral  sense;  and  i'-i) 
impaired  judgnniit  and  a  tenilenty  to  cNtravagancc  and  dissipation. 
Frequently  symptoms  associated  with  degeneration,  such  as  intolerance 
for  alcohol.  Intense  egotism,  etc.,  tipjicar.  The  scxiud  appetite  in  this 
stage  is  often  greatly  increased.  Aleniory  fails,  and  the  intellectual 
capacity  iscunsidrrabb  ditIliMi^hed.  There  are  of  I  en  slight  illsturliuncea 
of  speech,  and  sometimes  paralytic  puplb.  Frequently  there  arc  insomnia 
and  occasional  attacks  of  migraine.  In  the  second  stage,  which  usually 
develops  grailually,  the  attacks  of  migraine  are  replaced  by  apoplectic 
or  epileptic  attacks,  or  by  distini-t  maniacal  conditions;  memory  Is 
grealy  impaired,  the  intellect  is  fonsiderably  disturbed,  the  patient 
becoming  unable  to  do  eas_\-  matliematieal  problems,  to  comprehend 
his  envirormuTit,  or  to  sustain  a  simple  conversation.    Usually  there 
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are  de!usioiis  of  grandeur,  the  patient  believing  himself  rich,  beautiful, 
siictvssful,  intclligcDt,  and  reiterating  t'oti^tantly  his  advaiitagti, 
although  from  rime  to  time  tlierc  are  dtata^  of  depression  and  partial 
recognition  of  the  failure  of  power.  In  other  cas4»,  however,  partim- 
larly  among  dironic  alcoholics,  there  is  distinct  melandiolia,  the  patient 
is  hypoehondriucal,  or  may  have  delusions  of  perseeutioD  or  a  seniie 
of  misfortune.  The  disturbances  of  speech  are  characteristic;  the 
most  common  is  the  omission  of  svllitble-s.  This  may  f>est  be  tested 
by  askini;  the  patient  to  repeat  certain  words,  particularly  those 
containing  a  number  of  r's  and  I's,  as  "tliird  artillery  brigade,"  "truly 
rural,"  etc.  The  intonation  is  often  monotonous,  and  often  there  is  an 
unpleasant  nasal  drawl.  There  is  marked  tremor  of  the  lips  and  of  the 
tongue,  ]trinhiring  a  sort  of  ataxia  in  the  »pe*'ch,  with  the  disturbances 
of  tile  formation  of  nciirly  all  the  sounds.  The  pupillary  changes  arc 
similar  to  those  described  in  the  prodromal  stage,  hut  usually  more 
pronounced.  Pillz  and  Wcatphal  have  described  a  peculiar  refli 
contracture  of  the  pupil  upon  forcible  closure  of  the  lids  that  is  more 
coniuion  in  general  paresis  than  in  «ny  other  disease.  Tbe  cxtretDities 
are  weak,  and  often  exhibit  distinct  tremors.  Trophic  lesions  arc  not 
so  common  a.s  in  tabes,  but  tlo  occur.  They  are  of  the  same  character 
and  possibly  due  to  tabetic  changes  in  the  cord.  Finally,  the  patient 
becomes  ciimjiletely  demented,  usually  lies  quietly  and  placidly  in  bed, 
or  iHTusionally  mutters  unintelligible  sounds.  Sensation,  either  as  a 
result  of  inipiiired  pcrci/ptiori  or  breause  of  degenerative  changes  in 
the  pcriphiTid  nervous  system  or  tlic  spinal  cord,  becomes  greatly 
impaired,  piirtienlarly  the  pain  sense.  The  patieut  is  unable  to  stand, 
and  has  involunliiry  or  rather  uiipcrccivcd  micturition  and  defecation, 
and  frc(|Ucntly  ilevelops  bed-sores  or  cystitis;  even  rupture  of  the 
lilnildiT  iiiii\  occur.  A  curious  ami  <iuite  common  symptom  is  the 
gnashing  of  the  teeth,  which  in  .some  cases  is  almost  persistent.  Death 
usually  occurs  from  exhaustion.  Among  the  less  fn-quent  symptoms 
are  ji  curious  unsteadiness  of  gait,  exaggeration  of  the  reflexes,  and 
r.'i))iil  (liminnlion  in  weight,  parri<'iihirly  in  the  last  two  stages. 

The  liiliuriikin/  rxarituiatiuns  are  of  particular  value  in  diagnosticating 
the  disorder.  The  Wassermann  reaction,  as  in  tabes,  is  practically 
always  positive.  Koguchi's  but.\rie  acid  reaction  is  likewise  positive 
and  a  conn!  of  the  leukocytes  of  cerebrospinal  fluid  constantly  shows  a 
lymphiiiytti>i>  "liilc  the  (Iniil  contuiiis  nuieli  albumin. 

Syphilis  of  the  Nervous  System. — This  occurs  most  frequently  in 
men  bciwcen  twenty  and  I'oriy  ycar.s  of  age  and  usually  appears  some 
three  to  ten  years  after  the  primary  lesion.  The  symptoms  arc  usually 
extremely  irregular  and  the  diagnosis  is  commonly  based  upon  tliese 
irrej;nliir  nervous  syrnptonis  associated  with  a  luetic  historj'  or  a 
jjosiiive   Wasscrmaim   rc!n-tion. 

Syphilis  af  the  Brain.  -The  brain  lesions  may  be  (I)  syphilitic 
arteriosclerosis-  resulting  in  aneurism  and  subsequent  rupture  of  a 
cerebral  bloodvessel  (apoplexy)  or  thrombosis  and  stibsetjuent  softening; 
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(2)  ^utnma  (a)  single — resulting  in  the  general  and  foc-al  symptoms 
of  u  brain  tumor;  {h)  nuiUi|>1e — usually  i:iLU^in>;  ineniiigeal  symptoms 
(headadie.  insomnia,  vertigo,  and  stupor),  irregular  symptoms  of 
vncfp  ha  litis  lyonvulsions,  notably)  and  local  symptoms,  the  result  of 
involvement  of  the  cranial  nenes  (particularly  the  second,  third,  fourth, 
anil  sixth  or  possibly  other  centres);  any  one  of  tliese  symptom -groups 
may  overshadow  th«  others;  (c)  gtimiuiitous  meningitis — ciiuse<l  by 
mieroseopic  gummatous  formations  and  resulting  in  symptoms  ver>' 
similur  to  those  raiiM-ii  by  nuiltiplc  macroscopic  gumnuita  involving 
the  mciiingo. 

Syphilis  of  the  Spinal  Cord. — The  symptoms  of  spinal  s\philis  are 
usually  associated  with  those  of  cerebral  sjphilis.  They  may  be  those 
of  arteritis  with  secnndan,'  softening,  of  meningitis  with  .leeondnry  cord 
changes,  of  myelitis  and  .seeondtiry  sclerosis,  or  of  tumor  formation  from 
large  ^umnia  of  the  eord  or  meninges. 

Parasjrpfailitic  Diseases.  —  Locomotor  nta-\in  and  general  paresis  arc 
diseases  which  are  in  some  way  dependent  upon  the  toxins  of  syphilis. 
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Acute  Delirium  (lieWn  ,l/«H/a).— This  is  a  disease  diarac-Ierized  by 
pnxiromalii,  »  stage  of  excitation,  iind  nsnally  terminating  in  death. 
The  prodromata  consist  of  ilistnrlmiiees  of  the  p-neriil  heiillh,  loss  of 
appetite,  and  insomnia.  The  patient  is  restless,  anxious,  and  may  show 
diminution  of  intelligence,  and  become  more  or  less  violent.  He  then 
rapidly  passes  into  the  stage  of  e.\eitation,  is  restless,  noisy,  and  fre- 
quently homicidal.  Sometimes  there  are  delusions  of  perseontion. 
niui  he  attempts  to  eseiipc.  lo  jiildition,  there  is  high  fever,  profound 
prostration,  dry  tongue,  and  rapirl  and  weak  pulse.  The  patient  refuses 
all  fo()d,  is  eoTitiimally  active,  and  enniciates  very  rapiilly.  Among 
the  objective  symptoms  are  increase  of  the  reflexes,  narrowing  of  the 
pupil.s,  and  hyperesthesia,  with  more  or  less  hypalgia.  From  this 
stage  the  patient  |)iisscs  into  a  state  of  collapse. 

Migraine  lUniiirTauiu). — This  is  a  disease  characteriwd  l>y  par- 
oxysmal attacks  of  Jieadache  associated  with  nausi-a  and  vomiting,  and 
frequently  with  disturbances  of  the  special  senses.  The  headache  is 
peculiar  in  that  it  commenees  slowly  as  a  dull  but  severe  |min  that 
gradually  increases  in  intcTisity.  with  occasional  exacerbations  or 
throbbing,  anil  is  limited  to  or  greater  on  one  side  of  the  head.  The 
patient  expenenirs  a  .>ensation  of  intense  nausea  that  may  be  followed 
by  vomiting,  There  nmy  be  photophobia,  hypcraen.sis,  and  ocea.sionally 
the  appearance  of  scotoma.  Soinetinies  the  patient  eoniplains  of  dim- 
ness of  vision,  and  this  may  alTect  only  iiart  of  the  visual  fiehl.  Occa- 
sionally there  is  temporary  ajihasia.  partiiuhirly  if  the  piiin  oci'urs  in 
the  left  side  of  the  head.  In  addition,  the  patients  m.iy  observe  pares- 
thesias, or  occasionally  stiffness  or  spasms  in  it  liuib.    The  paroxy.sma 
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usually  teriuiimtf   in  prolonpti  deep.     Sonit'lJnws  there  b  a  sevefe 
iittaik  of  jiiilynriii.    TIii.-  iiiU'lligenoo  is  not  impHiretl. 

Epilepsy.  Gr&nd  Mai. — This  is  a  citiidilion  ilmnictfrizwl  bv  attacks 
of  clonic-  roiivwlsidiis  ii*,Hririatcd  with  loss  of  coiisciou.*iiess  awl  usually 
Mime  inipnirment  of  iutclli)^uoe.  lu  llie  cluinK'tiTlstic  epileptic  6t 
wc  can  u>uiilly  ilistiiiKtti^li  two  stages:  (I)  the  prodromal  slaji^e.  and 
(2)  tliL-  convulMvr.  wliirh  frwjuently  starts  witii  n  i-ri-  and  is  foU 
by  tonic,  then  clonic  spaMns,  to  tcrminutr  in  coma.  In  the  prod 
stafi;'^,  varyinj;  aura'  arc  usually  present.  A  patient  may  have  either  a 
curious  scn.Milimi  in  the  epign^triiitn,  )mrt^tliesi«  in  u  limb,  and  the 
subjective  HcnsHtion  of  movement,  or  disturbance  of  the  special  senses, 
l>artieularly  an  unpleasant  odiir  or  a  whirring  sound.  Sometime.-*  the 
sensations  are  [iiiinful  or  tlistrcssinK.  as  a  sense  of  constriction  about 
tlic  throat.  At  other  limes  there  is  giddiness,  vertigo,  or  nausea,  otj 
the  recurrence  isf  some  particular  idea.  <.>cca.-*innttlly  the  aunt  consist 
of  some  im|K*rjitive  mo\-ement.  such  as  whirling  about,  running,  or 
jumping.  At  the  comniciKTinent  of  the  attack  there  is  usually  a  try — 
the  epileptic  cry.  Ordinarily  this  is  a  curious  sort  of  gasping,  but  in 
some  cases  it  may  I>e  ii  loud  shriek.  The  patient  then  falls  suddenly 
to  the  ground,  and  the  tonic  spasm  commences,  llic  head  and  the  eyes 
show  i-onjUKate  deviation;  the  face  is  bluish  and  pallid;  the  mouth  is 
filliil  with  frothy  Huid,  which  is  often  bloud-stained.  IwtTsuse  the  ton^tW 
hiis  heen  hitten:  and  the  limlis  are  in  tonic  eontraeiion.  This  is  soon 
replaciil  hy  a  violent  to-«iid-fro  tremor.  Ilic  patient  is  completely 
uuciJiiscious.  There  is  no  conjun(^ti\'al  reflex;  the  pupils  are  widely 
dila(e<l;  fre<iuently  the  urine  is  ]ms.<<vd  tluriitg  tlte  attack,  attd  there  ts 
occajiotiallv'  pn>fHsc  sweating.  Toward  the  end  the  cnn^-ulsive  move- 
ments hceonie  less  fre(|uent  ami  gnidually  stop.  The  [utticnt  is  relaxed 
and  proroumll\  unconvcious.  Itespiration  is  reestablished:  at  first 
it  is  irregular,  but  gradually  becomes  more  and  more  Meady,  The 
cyanosis  >tisiip[>ears,  and  the  patient  a-nially  passes  into  a  profound 
slivp.  This  may  lavt  s*\erul  hours,  and  he  then  awakes,  feding  dull 
anil  fiitigued.  luii  oiheruise  normal.  .\t  other  time:*,  immediately 
after  ihc  nttack.  there  is  vomiting  or  nausea,  and  sometimes  a  feeling 
of  cxci'.ssive  himger.  The  attacks  may  occur  with  verj"  varjing  fne- 
ijueiicy.  lu  some  cases  the  internal  may  be  ycar>.  in  ulbers  months, 
wtvkv.  or  days;  tir  several  attacks  nia>*  oceur  in  the  same  day.  Tbe 
severitx  of  the  cum'  is  to  l»c  dttcrmin«il  rather  by  the  frequency-  of  tbe 
attacks  thun  by  their  individual  violence.  If  the}-  occur  ■so  frequently 
that  one  is  not  completeil  iH-fore  the  other  commences,  and  tbe  patient 
reuuiins  unconscious  for  some  time-,  the  condition  b  tefrurd  Halu* 
riiiifi>iicu«.  in  whiih  the  pulse  am!  respiration  arc  n^tid:  hjperpj-rexia 
is  ctimiuon  and  the  jiaticnt  fntjuently  dies  from  esAstistion. 

Pedl  Mai.  In  this  eomlition  the  loss  of  consciousness  is  »  trmnsitoiT 
atKl  the  motor  s\nipl<vms  are  .-^o  slight  that  its  tiaiure  olteo  escapes 
detection.  IV  patient,  if  talking,  will  suddenly  stop  for  a  moaieDt; 
tltere  is  a  i>«-uliar  rigiidit\'  of  the  expression,  and  pciiiaps  sli^tt  sw^jrin 
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which  will  disappear  iilnmst  immeiiiatdy.  .Sometimes  after  these  attacks 
there  will  In.-  h  Feciiii);  ur  drowsiness  for  n  short  peri'jd.  Aunr  may  be 
present  in  the  form  of  ^iddines^  or  twitching  of  a  liml).  The  attack  may 
also,  occiisionidl\ ,  lie  ushered  in  with  a  siTemn  or  a  peciiliiir  ga-sijiiig 
expiration.  Immediately  after  the  attack  automatic  movements  may 
be  jierformeil.     Attacks  nf  iirlil  mitl  often  occur  ilurin^  >lee]i. 

Focal  Epilepsy  iJadcsoninn  Eijikpity). — This  form  rcseinbh-s  K^'ncral 
epilepsy,  with  ihe  difrcreiu-e  tlnil  tin-  motor  or  the  sensory  distnrliances 
always  cdiinneiK-e  m  tlic  siinic  part  of  the  liody,  and  from  this  part  nmy 
gradually'  extend  until  they  beconif  general.  Thus  the  thumb  may 
Ik- first  affected,  showing  ii  tunic  and  then  a  clonic  spasm;  then  the  liiind, 
the  arm.  and  the  whole  of  that  side,  or  both  sides:  or  the  disturbances 
may  commence  in  the  foot.  In  oihiT  ciises,  the  spasm  muy  be  limited 
to  the  muscles  in  relation  to  the  part  in  which  it  started  or  it  may  be 
rontineil  to  one  side  of  the  body.  The  disease  almost  invariably  indi- 
cates the  existence  of  an  irritative  focal  lesion  in  tlie  ciirticnl  motor 
arcii- 

Psychical  Epileptic  Equivalent.— Here  the  usual  .seizure  is  replaced 
by  psychical  disturbances  in  which  the  patients  perform  extraorrlinary 
acts,  .such  IIS  rurininc  about,  di-^robiiig  and  eonimittiiii;  violent  assaults 
without  subsccjuently  recollertinn  these  acts. 

General  Symptoms  in  Epilepsy.-  -K]iilcptics  arc  nsindlv  dull,  apalliclic, 
having  a  Icndciicy  to  excess  in  ciilinff.  In  many  eases  there  is  n  distinct 
mental  iinpairmciit,  or,  when  the  ilisease  occurs  early  in  life,  there 
may  be  conucintal  imbecility  or  idioi'y.  The  temper  of  epileptics  is 
usually  irritjiblf.  and  they  are  likely  to  commit  acts  of  violence.  They 
are  pei-uliarly  intnlrrarit  to  ali'ohol. 

listeria,  — Hysteria  is  a  disease  dnc  tit  disturbance  of  the  self-control, 
jiriMluciug  a  curious  conijdex  of  sym|iti)ins  that  ajipear  to  be  the  result 
of  imitation  *ir  of  a  desire  to  attract  attention  or  sympathy,  associated 
with  certain  disturbances  isf  the  s])ecial  senses  and  of  sensation.  It 
usually  occurs  in  ynurit;  ailults,  espci'ially  in  women,  allliout;li  males 
are  frefiueiith  alfei'ted.  There  is  often  neuropathic  heredity,  ami 
frequwitly  the  stijimata  of  dejienenition  are  present.  Thf  psychical 
symptoms  are  a  certain  tendency  to  self-consciousne.ss.  so  that  the 
patient  is  anxious  (u  describe  his  or  her  suHcriuKS  to  .surrounding 
persons:  is  in  the  habit  of  performing  ludicrous  or  startling  acts  for 
the  inirposo  of  attraction  allention;  is  emotional,  weepinj;  or  lau^[hing 
readil.v,  ami  Is  often  irritable  and  suspicious.  Ami>nK  the  .ifjim<rt/ 
ni/mittfitris  are  areas  of  tactile  anesthesia  op  analcesia.  The.se  may 
inv<>lve  exactly  one-half  of  the  body,  Inclndiuc  the  acirssible  Tuucims 
membranes,  or  they  tuay  be  symmetrical  in  distribntion  I'O  both  sides 
of  the  median  line,  inul  i)fteM  form  neoinrtrii'al  li;cures.  They  are  not 
the  result,  apparently,  of  simulation  on  the  part  of  the  patient,  because 
they  remain  inichanned  for  a  mimlier  of  days.  Tenderness,  that  is, 
hyperalRcsia.  may  be  present  over  the  ovaries  and  the  spine.  The 
areas  of  ane-sthesia  ma\'  be  transferrctl  fr<»m  one  i>ai1  of  the  btkly  to 
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tbe  other,  dther  apofiuiikeously  or  as  a  rrfult  of  <a^estian.  The 
8)M:i(-i»l  M-n»c3  may  have  their  fuiH-tton  exalted,  so  that  the  patienu 
have  an  extraorditian'  acuteiH'^ts  of  ^Jitrll  or  be«mif ,  or  Gml  it  diffirah 
to  cfMlure  stTvng  lights.  Ditirrs^ion  of  tb<^  function  of  the  «pc<-ial  senws 
is  perhaps  more  foRunon,  particularly  \q»s  of  the  senw  of  Ainell  and  nf 
tasle.  Ifystencat  drafncss  is  exceedingly  rare.  H^'sterical  b)iTMitie<s 
not  iiifrcqiwiitly  t>fcTirs,  and  is  characterized  by  vridely  dilaieil  pupib 
whi<'li  ii'ttiiills'  n-iirt  to  li^ht.  Ri)d  hy  nomuil  eye-gn>ui>ds-  Thi-  hysterica] 
Htiginata  associated  with  the  eye  are  of  great  imponance.  partly  oo 
account  of  tht-ir  iMruHurilies.  iwrily  ou  acc-ouiit  of  their  pfrsistcnce- 
'V\k  uKJst  frwjiient  is  simple  contraction  of  the  formed  field.  This, 
however,  oocnrs  in  other  f  iHidiiious,  aim]  is  ihcrefore  not  ?o  charactet* 
istto  as  contraction  of  the  fonnctl  field  with  inversion  of  the  color  field, 
tluit  is  to  Ra\'.  ;i  rwl  ohjeei  Mill  he  seen  farther  from  die  central  vt>iial 
point  tliiin  a  blue  one.  ^lotitK-iiiiir  diplopia,  in  the  absence  of  structural 
defect  ill  the  e,\'eball,  ia  pathognomonic  of  hysteria.  In  rare  cases  three 
iinuiin-s  tiiiiy  be  [n-rtrivcd. 

Tiif  nuitor  syni}itoms  are  paresis,  or  occasionally  complete  paralyse. 
Tlic  coiiimon«9t  form  of  this  'a  hj/ntfrinil  ajthimia,  in  which  lli«  patient} 
arc  uiiiible  to  contract  the  vocal  cords  for  the  purpose  of  producing 
sound.  Iitil  may  be  perfecily  able  to  cough  or  perform  any  other  function 
with  them.  In  these  cases  speech  usually  returns  suddenly  under  th* 
itithicrirc  of  ii  strong  i-niiiiioii  or  siig};e-itioti.  The  pnralyftif  in  olltex 
parts  of  the  luKly  occurs  in  iniitjition  of  some  form  of  organic  disease. 
'i'hiis  tliiTc  niiiy  be  paraplegia,  hemiplegia,  or  monoplegia.  Ixk^s  of 
{ii>wcr  is  rtirelj'  coinplc-tc.  The  electrical  reactions  remain  normal, 
aliluHigh  the  degree  of  rc.ii-'itaiKt'  in  the  skin  may  be  greatly  increased. 
Tin-  nlic\(^  are  cMiggeriitcil,  espeiinlly  those  due  to  ciitnneous  irri- 
tation,  such  as  the  plantar  reflex,  but  ankle-clonus  dews  not  occur. 
The  g»iT  niuy  he  >(iig^tTing,  imilaliiifc  cerebellar  ataxia  or  the  ataxia 
due  to  intiixiciition:  someliincs  there  are  tremors,  coarse  and  irregular, 
and  mri'ly  constftnt.  In  some  cases  of  hysteria  actual  contractures 
of  the  niusi'les  cK-cur.  SpiihiniMlic  cnmructiuiis  sotnelimcj*  occur  in  the 
niii-'cles  of  the  aliiliimcii,  giving  rise  to  an  apparent  or  hi/stcrical  abdmnl- 
uiil  liimiir.  Aituiil  trii[iliic  changes  iturv  iiImi  occur  in  Insterical  patients, 
lull  tlioe  are  rare  in  this  country.  There  may  be  hemorrhages  into 
i>r  I'rcJin  the  skin,  particnlarb  from  the  foreticiid,  imlms  of  the  hnnj:^, 
arirl  soles  of  the  f<;et,  or  there  may  be  locull/ed  ureas  of  gangreue  of 
till-  skill.  I'anixysnial  .nei/ures  may  occur  which  may  be  divided  into 
the  pnidrimial  pcrind  and  tlic  convulsive.  The  tiurA- consist  of  a  variety 
ijf  M'liMiry  ilistiirbanec^,  of  wliii-h  the  moat  eonmion  is  the  sensation  of 
a  bull  ri-in;;  in  llie  llinmt  iijlnhu.i  liii.itrnrii.vli.  The  piitieiit  may  also 
lia\  e  a  Maisaiinn  of  heal  or  cold,  or  nmisture  of  the  skin  or  various  painful 
iinprevsiotiN.  It  is  ini[iossiIi!e  to  dcMTibe  all  the  mnvemenls  that  oceur 
ill  the  ijramlr  rr'tic.  Tlic  eonvuisiiin  may  be  tonic  or  clonic.  The  pati<Mit 
iiiMv  as.suitic  the  most  exiraordin.iry  positions.  Among  tlie  most 
characteristic  is  opisthotonos,   in  which  the  heds  and  back  of  1 
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head  rest  upon  the  floor  or  bed.  while  the  body  forms  an  arch;  or  the 
piiticiil  may  BSsuine  utliliides  tluit  suggest  or  are  rhararleristic  of  mirth, 
sorrow,  fear,  passion,  etc.  Culahpsy.  u  condition  in  whirh  the  Hmbs 
are  )>la»tic  and  rcaiain  in  any  position  in  which  lln-y  nrc.  plated,  may 
supervene.  Consfiousness  is  nireiy  (.■nlircly  lost,  although  then-  may 
he  suhiie<|uent  toTal  amnesia  tor  the  jieriwl  of  the  attack,  and  no 
matter  how  violent  the  movements  i.if  the  patient,  injury  to  any  part 
never  occurs.  Gradually  the  movements  become  less  violent,  the 
patient  becomes  quiet.  (in<!  conseiousncH.s  returns.  During  the  attack 
the  pupils  are  usually  dilatetl.  the  rellexes  may  be  increased,  and 
res|»initions  are  commonly  i-xtremdy  rapid.  .Vl'ter  the  nttai'k  the 
patient  may  be  perfectly  normal.  At  times  there  may  be  persistent, 
perverse  tendencies,  such  as  unwillingness  to  eat,  or  at  least  a  sinmla- 
tion  of  fasting. 

Neurasthenia. — N'eura.sthenia  is  a  disease'  charactorlzed  hy  an 
exceedingly  c<)mplcx  :^yinptomatol(»g\ .  The  most  cimunon  general 
symptom  is  a  subjective  sense  of  fiitijjue.  both  mental  and  physical. 
The  sxmplonis  niiiy  be  di\'ided  into  the  gi'iieral  and  special  groups: 
the  former  including  those  I'onunon  lo  all  forms  of  neuraslhcnia, 
the  latter  those  associated  particularly  with  ;>ubjccti\e  and  ci!jjci-live 
furictional  disturbance  of  the  various  organs.  The  mental  s\mpt(mis 
arc  various.  The  patients  are.  usually  tiuemlons,  depres8e»l,  and  hypo- 
chondriacal. They  are  very  irritable,  but  incapable  of  proIonge<l 
€3uotioTial  exidtalion.  They  tiiiil  diHicnlty  in  concentrating  tlieir 
attention,  jiarticularly  uimn  those  snbjects  with  whii-h  they  have 
previonsly  been  fa^iiliar.  Memory  is  impaired,  and  the  intellectual 
capacities  are  apparently  diinlni^hetl.  An  important  symptom  is 
the  insomnia.  This  may  be  of  all  varieties,  but  onliimrily  the  patient, 
after  >lccpiog  in  the  early  ]inrl  of  the  nighl,  will  avviikcn  and  he  unable 
to  sleep  again  for  some  hours.  I'reiiiiently  they  compliiin  of  unpleasant 
or  friglill'nl  dreani.>.  Among  the  sensory  sjmplonis  the  most  important 
is  headache.  This  is  of  a  peculiar  but  almost  l>i)ieal  fonu.  The  parient 
complains  of  a  heavy,  dull  feeling,  as  if  wearing  some  heavy  ubject. 
Occasionally  the  jiain  is  locjili/.cd-  ^ona'time,"  lo  ihc  oci'i|iitiil  region 
and  sometimes  to  a  cireumscribcfl  area.  Another  symptom  that  is 
Very  comnmri  is  pain  in  the  back.  This  is  usually  fell  in  the  m-ck  or 
in  the  lumbar  and  sacral  regions;  it  is  of  a  dull,  persistent  character, 
and  ma.\'  be  associatei)  with  points  of  tenderness  over  the  spine.  Oeea- 
sionally  there  arc  disturbjiui'i-s  i)r  the  >|iccial  senses.  The  patient 
may  complain  of  iiiaiality  lo  >ec  sharply  or  there  may  he  miHca^  \olr- 
tuutes.  At  oilier  limes  he  will  fail  tn  hear  i|istincil\ ,  or  may  complain 
of  roaring  or  tinnitus,  .\etual  rlimiuulion  of  the  visual  power  op  of 
lh«  sense  of  hearing  does  nut  occur.  Tlu-  patients  may  complain, 
however,  of  paresthesias  in  the  limb.-;  and  of  various  symptoms,  usually 
the  result  of  suggestion.  Sensation  is  otlierwi.se  normal.  There  is 
usually  a  general  decrease  in  muscular  ]«)iver.  -Sometimes  this  may 
be  preserved  for  short  periods  of  activity,  hut  fatigue,  as  a  ruk>,  comes 
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Occupation  Neuroses.  -  'flir-^  are  dianunericed  by  tfw  itevHopnaeot 
of  \iitiu  in  tli<'  limit  crii|iloycd  when   the  attempt  is  madr  to  peffonn 
Miini-  tiMliiliiiil  movement.     Thi^y  r>nliniirily  occur  in  eariy  uiult  life. 
[Mirtinilnrly  in  miinttic  imlividuab.    The  <ubjcct  has  often  b) 
th<-  liiiliii  of  iHTfrimiint;  th4>  molioii-s  ihat  cause  the  trouble  in  a 
liiiiiirHr.      In   irril'-m'  imtnji   hr   first    itoli^T*   tbut    he  brconiR' 
frailily  fiitiffticfl  ilian  n-nal,  ami  iht-rc  may  be  dull  pains  in  the 
or  ill  lilt-  |ialiu  iif  \\\v  hiirid.    'lliu  (tuinful  ^iiMilioiis  may  then  < 
up  thff  ann,  cjftcn  as  far  as  the  .shoulder.    They  are  rardy  sever 
by  llifir  i«Tsi?.lcjil,  (iiill  i-hariictor  arr  txlremdy  annoying.    The . 
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^inptoins  are  chiiracU'riwil  by  incowrdiiialion  and  tri-mor  at  times 
and  liy  a  toiiic  ^pasm  of  the  mtisclc^  employed  in  grasping  the  pen. 
The  writing  is  usually  heavy  aiul  uften  quite  illeiiilile.  The  eleetrieul 
reaetions  are  normal  or  only  slightly  altered.  If  the  patient  learns  to 
write  with  the  left  hand,  the  *ympt(inis  of  the  di.sease  UMially  lievelop 
in  it  after  a  short  time.  Similar  symptoms  oeeur  in  piano-players,  dairy- 
maids, telegraphers,  anil  various  oiher  person.s  who  are  obli^jcd  \o  per- 
form  the  same  type  of  movements  for  long  periods, 

Acate  Chorea  {St.  i'itun'  Dance). — Sydenham's  chorea  is  a  disease 
of  early  ehildhocxl  niid  in  all  pritliahility  is  irifeeti"iis  in  origin.  The 
attaeks  may  nreur  for  a  luimher  of  yenrs.  They  are  nearly  always  more 
severe  in  winter  than  at  any  other  Nensori.  (lirls  are  affei-leil  slightly 
more  frequently  than  hoys,  it  is  charaeterizeii  hy  irregular  twitehing 
movements  atfeeting  \arious  groups  of  mtiseles  in  the  body  that  are 
usually  futic'tionally  a-ssociatinl.  mj  that  the  nioveinenls  ajipear  to  he 
the  re--nlt  of  voluntary  innervation.  These  nio\Tmeiits  may  be  generally 
distriitnted,  are  more  pmnouni'i'd  on  one  -^ide  than  on  the  other,  or 
may  even  oi-eur  in  only  one  part  of  the  btnly.  They  may  involve  the 
muwies  of  the  face,  ilie  arm,  the  leg,  nr  the  mn.>eles  of  the  trunk,  par- 
ticularly the  <liapliragm,  giving  rise  to  an  irregular  jerking  inspiration. 
Tlie\'  may  vary  in  severity  from  slij^ht.  imjaxeeptible  I'onlraetions  to 
severe,  general  convulsive  movements  i[i  which  the  violence  is  so  great 
that  brnises  or  even  fractures  may  oci-nr.  Thcv  ceusc  during  natural  or 
artificial  sleep.  As  a  rule,  the  aH'ciU'rl  limbs  arc  slightly  weaker,  and 
in  some  cases  this  paralysis  is  very  pronounced  iiiiimhjiir  rhurfn). 
The  mind  is  usually  ilear,  hut  then-  nui\  be  l(i>s  of  memory  or  irritability 
of  temper.  In  a  few  cases  with  violent  mnvi-mcnls  there  are  pronounced 
insomnia  and  violent  delirium  {ehurfii  inniiiiinui).  Sjieci'h  may  be 
affected  either  as  a  result  of  ehoreie  nuivemcnts  of  the  lips  or  nn  account 
of  psyeliie  ilisttirbance.  The  ri'flexe.s,  sensation,  and  eieitrieid  reiifltou's 
of  the  muscles  are  normal,  ("horeii  is  often  assoi'iate<l  with  aftieiilar 
rheumatism  and  endocarditis;  it  occurs  largely  in  certain  sea.nons; 
oceasionally  fever  occurs;  a[ul  ftt  times  it  seems  to  l»e  mildly  con- 
tagious; all  points  in  favor  of  the  \*i('W  that  chorea  is  an  infectious 
disease  caused  hy  a  .s|)eeifie  parasite. 

Uuntingd'm'.i  rlinrat  is  eharaeterized  by  the  development  between 
the  ages  of  ivveni\  and  forty,  of  <-h«ireiform  movi'ments  of  moderate 
degree,  associated  with  gradually  progressive  dementia.  The  disease 
i*  strictly  heredity,  occurring  *inty  in  the  ntf-priiig  of  iho.se  who  hiive 
sufTered  from  it;  in  some  families  it  liit-v  been  traced  through  five  genera- 
tions. The  iwiiehings  resemble  those  of  chorea,  but  arc  rarely  violent, 
und  are  often  assoeiiited  with  a  slight  rigidity.  The  earliest  mental 
symptom  is  usually  hiss  of  memory;  later,  there  may  be  delusions  of 
griindeur  or  melancholia.  I  Vually  life  is  prolonged  to  an  advanced  age, 
the  mental  symptoms  gnidually  pa-^sing  into  the  tyjic  of  severe  senile 
dementia.  A  curious  feature  is  the  tendeney  of  the  imlieitt  to  avoid 
society. 
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Choreltons  Disorders.— In  addition  to  actitp  chorea,  Huntingdon's 
rhorea  ami  )iiiriiniy<i('lonii.siniilli]>lex,  which  have  already  bitii  discussed, 
there  lire  certain  other  ctinditioiis.  frequently  dcseribefl  as  chnrvic. 
(hn meter i zed  Uy  irregular,  invohintarj'  mn.seular  eoiitruetions.  They 
are  ns  follows: 

Chorea  Electrica.  -There  are  several  ^'arieties  of  this  conditioQ — 
one  uecurring  in  u<liilt.-<,  charaoterizt-d  by  lightning-like  eoiitractions  of 
groups  of  lansetes  of  the  neek,  sometimes  those  of  the  trunk  or  tliosc  d 
Ilie  extremities — wi-enlled  (Henoch's  chureii);  niiuther,  Ihibim's  diseaat, 
which  appears  to  be  ati  infectious  process,  commences  with  violent  pains 
in  the  head,  neek,  and  hack,  Hitght  fever,  and  geiirral  convulsions. 
IX'iitli  is  the  usual  tenniiiRtion. 

Habit  Chorea.  Habit  spasm  is  eharaeterbed  by  the  repetition  of 
sonic  |K'cuhnr,  uuniKcssary  nuivenicut,  -.ucli  b»  shrugging  the  shoulders, 
winking  the  eye,  rubbing  the  elbow  against  the  side,  cte.  Emotional  ill*- 
tnrbiincesor  the  presence  of  bystanders  always  increase  the  symptoms. 

Saltatoric  Spasm  {Jumpers'  Hiscajtc  —  Lalak).  -Sultatorie  spnsm 
is  a  lly^tt■^icul  manil'estiitioii  in  which  the  patient,  whenever  h«  or  she 
allenipt^  to  ^tiuu!.  is  com]ielleil  to  rise  on  the  toes  or  even  to  spring 
from  the  grouiid.  The  spasm  disappears  if  the  patient  hes  down,  Iwt 
may  be  prmlueed  by  pressure  upon  the  soles  uf  the  feet.  It  often  octtirs 
as  an  e|>iilemii'  nianirestatiim,  affecting  whole  communities  ut  ontx". 

General  Tic  [Mdlnilic  <lc  Oillts  ilc  In  Tourrftv:  Maladie  dea  tic* 
counihifs).  (ii'iieral  tie  is  a  psychical  condition  characteriied  by 
cnriiiu.s  iNin  ciiH-nls  of  ihc  limbs,  griinaces,  imd  the  utterance  of  words 
that  have  no  relation  to  the  environment,  and  are  often  profane  or 
ubsrene  trii/ir'iliiliii)  or  the  Imitations  of  >oun<]s  heard  (iThfilalia) .  It 
usually  appears  during  early  adult  life,  but  may  develop  in  chililhixMl. 
Tlic  |)aticiir  becomes  more  or  less  melanehoty,  and  may  even  be 
vi'ilcrilly  insiiiir. 

Paralysis  Agitans.  1'his  is  characterized  ity  a  peculiar,  Rnc  tremor 
of  llic  cMrcrriitic^.  rigidity  nf  the  muscles,  a  characteristic  attitude. 
^li^tllrl^ance  of  gait,  and  gradually  progressive  paresis.  The  tliseRSe 
iisnall\  oi'ciir-.  late  in  life.  The  lirst  sjniptom  noticed  is  slight  rigidity 
or  inipairmeiit  in  agility  of  ihe  arms.  Later  this  rigidity  involves  all 
the  muscles  of  ihe  body,  including  those  uf  the  face,  and  there  is  a 
}ieculiar  riu'idity  of  (he  facial  nniscles.  ciiusing  loss  of  expression,  which 
is  ]>erhi[p>  ilic  most  iharacicristic  symptom  of  the  disease.  The  rigidity 
alsii  can-t-  the  patient  ro  av^iuue  Ji  tyjucal  attitude:  the  body  and 
iiead  arc  llinist  fonvanl,  and  the  arms  are  slightly  flexed  and  swing 
forward:  if  the  patient  stands,  the  knee  and  hips  are  slightly  flexed. 
anil  the  irniik  1-  curried  back  for  the  purpose  of  balancing;  the  whole 
attinnh'.  as  well  a^  all  the  mo\ements.  indicates  stiffness.  It  will  now 
be  fiiiind  rluit  ilic  paiieni  will  have  dilficulity  in  rolling  over,  if  lying 
down,  anil  thai  there  is  iHilieulty  in  t-ommencing  ui  walk  and  afterwara 
a  tendency  to  lake  quick  ste|»s  iJtvfiuatiiiH)-  The  patient  watched,  will 
be  seen  1o  ha^■e  from  linie  to  time  a  slight  movement  forward  or  back- 
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ward,  whirh,  if  )k-  is  stnniling  or  walking,  may  cause  him  to  fall  in 
one  direction  or  the  other  {pmpuUion.  rrtruptiUum) .  Speech  t*  abo 
involved,  diffirulty  in  articulation  being  eharactemed  at  first  by  slt^t 
hulting  sind  then  by  the  r!i|ii<f  utteraiiee  of  the  won!*.  The  treotor 
usually  roinmences  in  the  hands;  it  is  spoken  of  as  pill-roJlers'  treisor 
{q.  r.).  The  tremor  of  the  h«id  is  h  to-and-fro  ntnldin^  movement. 
TTierc  may  also  be  irregular  movements  of  the  toes  or  legs.  The  tremor 
is  increased  by  excitement.  In  a  few  cases  the  tremor  is  entirely  absent 
or  occurs  only  at  intervals  {paraly-tin  ag'ifnns  s'nw  tmnorr).  Objective 
sensorj'  dislurbiiiicea  are  rare;  the  patients  usually  suffer  from  a  per- 
sistent subjective  sensation  of  heat,  which  is  occAsiomdly  K:«.sodated 
with  an  actual  increase  of  the  surface  temperature.  The  piaticuts  are 
excitable,  in  spite  of  tlie  luck  of  facial  ex|ircssi(>n,  and  may  complain 
of  insomnia.  Trophic  changes  are  rare;  thickening  of  the  >kiii  is  often 
present,  and  has  been  3iip|>fiseil  to  be  the  lansi'  of  the  rigidity;  but  the 
skin  is  sometimes  very  tlelicatc. 

Tetany.- -Tetany  is  prohahly  not  a  functional  disease  but  a  disorder 
of  calcium  metiilmlisni  due  to  in^iuHicicriry  of  the  | wrath \TiMds  resulting 
in  h>-perexcitahility  of  the  nerve  cells.  It  occurs  endcmicidly  in  certain 
parts  of  Eunjpc,  nofidtly  VlerHiii,  and  for  some  reason  has  a  sjiei'ial 
predilection  for  shoemakers.  Acute  infections,  certain  intoxications,  as 
ergot,  cliiorofonn, and  lc(id-poIsnning,nr«-niiii,gnstri>-in1i-*tinnl  disorders, 
such  as  gastric  dilatation,  rickets,  and  pregnancy,  and  lactation  seem  to 
predi-spose  to  the  disorder.  Thv  niidecr<iniy  ncrnsionally  can>es  tetany, 
due  to  the  removal  of  the  parathyroids.  Tetany  is  charactcriz^-d  by 
tetanic  spasm  of  the  muscles  of  the  arms  and  the  persistence  of  peculiar 
nervous  and  mental  alterations,  The  iittack  u>iually  coinmonces  with 
paresthesia  or  pain  in  the  liinlis,  then  the  muscles  controlling  the 
fingers  becnme  stiff.  The  tlrxnrs  gradiuillv  enntract  and  draw  the 
fingcrE  and  thumb  together- the  so-called  obstetrical  hand.  The 
spa.sm  is  of  tnnie  character,  and  may  last  for  several  minutes  or  even  for 
many  hours.  It  is  often  associated  with  intense  piiin.  Nearly  always 
it  is  bilateral.  During  the  interval  it  nay  be  rcpriidmvd  by  pressure 
upon  the  nerve  trunks,  particularly  the  nicdiiin  nerve  iTrousseiiu's 
sign).  The  muscles  show  markeil  irritability  to  mechanical  stimuli, 
particularly  those  of  the  face,  and  twitohing  may  be  caused  by  tapping 
upon  the  trunk  of  the  Facial  nerve,  upon  the  malar  bone,  or  over  the 
infra-orbital  foramen  iChvoslek's  sign).  The  muscles  show  extreme 
electrical  irritability  lKrb"s  >ign)  and  tlie  patient  is  extremely  sensitive 
to  the  induced  current  (Hoffmann's  sign).  Often  there  is  slight  fever. 
Very  rarely  trophic  i-liarigc*  occur. 

Ftunily  Periodic  Paralysis  iOoUlflania  I>}Sl•asr^.—  This  Is  a  disca.<te 
characlerizeil  b\  llie  uccnrrcin'e,  from  lime  to  lime,  of  paraly^Ls  of  all 
four  extremities.  The  paralysis  is  usually  flaccid  In  type,  occurs  without 
pain,  and  is  associated  with  extra()rdinary  increa.se  in  the  electrical 
rcNstaiK'c  of  the  skin.  The  tiiscase  usually  occurs  in  several  members 
of  the  same  family,  the  paroxysms  lasting  three  or  four  days. 
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Aneurism  of  hntrl,  636 

Appendieitw,  iwiitc,  dioKaosIs  of,  687            1 

o(  Ihorocic  aorta.  646 

trucheal  tug  in,  652 

leitkoeylosiB  in,  686                              J 

nrilh  locnliMd  nliMnn,  686          ^H 

(!ingDO»is  of,  653 

wi<h  pertoralioD,  686                  ^^| 

physical  gigii8  of.  «5'2 

n-ichuUl  perTucatioD,  686             ^^| 

symiJtLiiiiH  ut.  6<r 

Chronie,  IXS                                             ^H 

varictira  of,  iHO 

Appeiiie,  iilleralions  in,  70                       ^^^ 

Angiiui,  niHloniiiiiil.  645 

ApriLXiB.  SO                                                ^^1 

Abdciiiunitlis,  aS9 

Arg>'ll-ltobprUon  pupil,  10ft                       ^^M 

luclovici,  667 

in  tabeo,  746                               ^^| 

pectoris,  642 

Ar^yriii.  137.  537                                      ^H 

tiiiiiur,  641 

Arm.  124                                                     ^TJ 

gymploms  nf,  643 

Ameth'fl  diO«icoti>i1  eouni,  357 

vsiioniolijf,  644 

Arrhythmias,  absolute  irrexular,  25S 

tone,  044 

altemiitins.  25S 

eitiriuiysiolic,  2a7                                 ^i 

AuKioiifurotic  eilcina,  140 
Ankle  elnnii:^,  ISO 

of  heart,  256                                      ^H 

Anorexia,  70.  679 

hevt-bloek,  260                                     ^H 

AiKwmiii,  Sri 

ia  miirnl  iiteno*is,  631                               " 

Anifiraeosia,  J'J3 

in  myoeamlial  insufficiency,  636               J 

ADltirax,  477 

reBjHrivlory,  256                                     ^^J 

nilaiieoUB  type  of,  477 
diagnosis  of,  47S 

wmi*,  2,'>6                                                ^^H 

Arsenii!  poisoning.  536                              ^^^ 

ettemal.ous  type  of,  477 

Artenoeiipilliiry    librotiia.      Sw    Artcrio- 

luljoriitory  il^ignosis  of,  478 
viaeerni  lypp  of,  477 

scltT^wls. 

ArleiiosHeroftis,  6*4                                               j 
blooiI-preSBure  in,  G45                                    1 

mtL'sKiml,  478 

piilrooniiry,  477 

of  rcironiiry  iirt^Tien,  642 

Anlitormin,  3S1 

ili.'ignoiiis  of,  646 

Antrum,  iibseees  of,  S7H 

etioloBy  i-'f.  644 

.\iirlii,  lUirilrisin  of,  (i4fi 

symptoms  of,  6W 
Art^vicn.  uu»cii]liLlion  of,  285 

Aortic  regiirgiiaiion.  622 

arti^rlal  signs  iu,  624 

double  Bounds  over,  286 

itssnciali'  nuirniiira  of,  (>24 

exnminiititm   of,    in   Mtrtia   NKUrgi* 

lilooil  presfiure  in,  OM 

itttion,  624 

(liUKi  11  Villi  of  G'22 

inapeetiun  of,  238 

pliysieal  aijins  ■>(.  623 

miirmtirs  of,  2S0                                ^^m 

syitiploiiis  of,  ti23 

condociion,  286                          ^^| 

sLeoosis,  Vi2Ti 

in  (liBeuHc.  '^86                               ^^^m 

(liiignosis  of,  ii2G 

preMiire,  286                                 ^^H 

|)liyi»ir'iil  signA  of,  ti'iS 

reliixittion,  2S6                           I^H 

symptoms  of,  62S 

piilpiilion  of,  243                                           1 

Aphasin,  76 

pulsiition  of,  238                                           g 

iiKriij)!!!!",  77 
nie.tif,  77 

Arthritis,  acute,  151                                  ^^H 

iitropliiu,  54!]                                          ^^H 

eiirliral.  7S 

defornutrm.  542                                      ^^H 

looior.  8ym|itoinsof,  n 

lUajioosis  of,  544                            ^^| 

liltTiil.  7S 

eliolo^  of,  542                              ^^| 

motor,  7ti 

joints  m,  1.^2                              ^^B 

optie,  77 

syuiploms  of,  iMS                         ^^H 

Mensory,  77 

typee  of,  152,  54.3                       ^H 

MubrMirlieiil,  78 

chrome  vIIIoub,  544                            ^^| 

traiisrorlieal,  78 

gonorrhenl,  132                                  ^^| 

veHiul,  78 

ffouly,  152                                         ^H 
in  bcmorrhngie  diseost-B,  132              ^^| 

Ap  lion  ill.  7ri 

fund  iutiiil.  "fi 

hyportrophie,  .'544                              ^^| 

!iy*(eriL'!il,  7G 

in  nervous  iliseiises,  152                    ^^fl 

Aphriiaiu,  SO 

tiibereulouB,  152 

Aphthous  tever,  476 

i^ftnriuiiis,  530 

Aplustie  niii'iniu,  557 

Ase-aris  lumbrieoittee,  436 

Apoplexy.  I'tTpbriil.  754 

AscilcE,  138 

iiittriivesrenf,  7o5 

e:iil«r's  of,  fifil 

puniT'-iilir,  714 

dmBTiosi*  of,  (i64 

!<pinnl.  T4:i 

physicul  Bign*  of,  664 

Append ic ilia,  aeutn,  6SS 

Axtiuiin,  91 
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Asthma,  bronchial,  583 
csuatw  of,  584 
din^osis  of,  584 
physical  signs  of,  5S4 
eequebe  of,  TAi 
^uiptoma  of,  5S4 
uremic,  71*0 
Ataxia.  182 

I'crcbullat,  183 
cerobral,  183 
paeudo-,  183 
epinnl,  IS3 
Atoxic  piU'nplegia,  747 
Atpli?«ta«ts,  SUl 

UiiLgiioais  of,  Wd'i 
nympl.oiua  of,  5ft2 
Atheiosis,  1»U 
Auditory  nerve,  115 

hyperealhesia  of,  116 
paialysiij  of,  IIU 
Auricular  librillalioa,  2f)S 
(causes  of,  250 
electrocardiogram  in,  2B3 
iti  initrul  Htenosis,  631 
recognition  of,  2fi!) 
Auscultation,  errors  of,  22U 

methods  of,  228 
Autotysia,  534 


B 


Babikski  phaiometia,  ItH) 
Bapclli'a  sign,  (iO.'f 
Hack  a  el  If,  causes  of,  54 
Buclcrc'inia,  3fi2 

(iiiigDoais  of,  54 
Bad  tiwte,  69 
B[i!iiiilidiiiiii  eoli,  431 
HpiiiilttiKiTa  sign,  (il5 
Hiinii'fl  iii3L'usi?,  5T0 
B^irlow's  <lif!(!ins(;,  547 
Hasedow's  dificaao,  5li4 
Dofiopliiliit,  351 
Bell  tyiupiuiy,  312 
BeU'«  maniu.  7til 

palsy.  20S 
BeDL'o-JuiHfj  priileiii,  leet  for,  404 
Hrrihcri,  ,^311 
Bile  diacirt.  cunwr  of,  70 

|iigiiiriil«  in  (iriu<s  ttnU  for.  'Ilri 
Bilhiiriii.'uis,  i52',) 
Hiot's  ri^piration.  3fX) 
BlepliaroHpiism.  IQl 
BIochI,  itlkaliiiil.y  of,  :tl'>1 

bile  pigriionts  in.  3t>l 

CUiiicutnMoii  lime  of.  'id'i 

collection  for  cxnTiiination,  348 

color  index  of,  'MW 

cultures  from,  3*ii3 

duct  of  Mullcr,  319 

orythroi'ytes  of,  35() 

exuiiiuniiou  of,  348 


Blood    ctythfonytea,   Kranular    degeQer- 
aliou  of.  351 
iiuuli^utcd  forma,  351 
in  feces,  427 

tenia  for,  43K 

f;lycogeu  reaction  of,  361 
icmii^lobiii  of,  357 

diitiinuliou  (if,  300 
leukocytes  of,  354 

differential  counting  of,  355 

varieties  of,  354 
piiraniii*  in.  3(12 

nniuid,  3C3 

bueleriH,  302 
plttt<!lctB,  338 
prnwiirc,  246 

in  acute  infectious  dieeusee,  251 

ill  unginu  peelorin,  251 

appiiratiis  for  taking,  247 

in  i'licliectie  conditions,  251 

diualoliu,  248 

ia  diseosi^  of  urlcries,  21^1 

in  heart  disorders,  iM,  251 

in  lieiiiorrlingi!.  252 

liypcrtension,  249 

I'JlllSCH  of,  '2i\i 

bypolcnsion,  251 

with  interoranial  conditions,  260 

nieliioil  of  determining,  247 

in  nephritia,  250,  720 

the  normal,  2411 

in  pulliologicul  conditloos,  249 

[itivsiolcigy  of,  248 

jillW'  pressure.  248 

in  Hliork,  252 

m  splanchnupluwa,  252 

systolic,  24S 

in  luberculonis,  251 

iu  varioiu  conditions,  251,  252 
scriiin  of,  3li5 

ngglutinHlioa  r<<aclion  Willi,  305 
s|jetific  gravity  of,  3til 
staining  of,  3^9 
in  stoolji,  73 
m  mi  lie,  404 

i-iiii«e»  of,  405 
Bones,  riiminiilion  of,  J4fl 
enlargement  of,  146 
examiiintinn  of,  1411 
nodes  of,  140 
(i-ndeniesH  of.  149 
Biiitliniiu.  tiiii 
jj-oxyliiityrii-  acid,  lOi) 
Hraeliiul  plexuB,  dineiiws  of,  741 
Hdulycardiu.  causes  of,  246 
Bradylalia,  Al 
Braiii,  atiscew?  of,  757 
uiieniiu  of.  754 
nlenin  of.  754 
hypTiTiiin  n(.  754 
sofli'niny  of,  755 
s>-pliilxs  c]f,  7iiO 
tumor  of,  "57 

loealiiiition  of,  7G7 
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Brenth-sounds,  altu'atioit  in  rhythm  of, 

Cancer  of  peritum-uiu,  069 

315 

uf  Btouiudi,  tl7ii 

in  iIUcAoc,  314 

f'npillary  pubntion  benMLh  tuul*,  1 19 

tmpirnliun  praloiigpd,  310 
in  licalth,  312 

pulse  in  itortie  ren^tatioD,  625 
Caput  awduiw,  340,  325 

inspirnliciii  interrupted,  31S 

Coibon-mouoxidp  jKiisooinit,  537 

BreatliiiiK.    Str  Hnpirution. 
unphorio,  317 

Cardio^Mfoi.  G81 

CanliobepBliu  angle  in  pcrieudial 

bronchial,  312 

effunon,  615 

in  discnsc,  316 

Cwdiopulninnary  munnun,  376 

iQudilicatinna  of,  316 

Case  reuurda,  liO 

vfiriclie»  of,  317 

Caabt  in  unn«,  416 
CKUlopsy,  184,  706 

broncliovpaiiMiliir,  313 

rausrs  nf,  3)7 

Calaracl.  10» 

I'aviTuoiiH,  317 

Coiiilu  equinu.  Usioiu  of.  7S1 

cog-wliwl,  315 

Cnvcrnoii«  brcnthing;,  317 

vmiculKr,  313 

Cvcutu  mobile,  6113 

Brieht'a  diaeaae.    5«  XvpMlia. 

Brill's  dispiijc.  457 

Cf-'rnoriionaa  mt^slinuliti,  430 

CrJ-clirum,  locnliinlian  of  Imiotis  of,  301 

Broitiiiifnl's  sign,  XIS.  617 

eyniptonu  of  Iraions  of,  7(10 

Broncliiul  l>rt'fi(bjug.  312 

Cu'VK'Ul  ptfXUB,  dlKlMM  of,  741 

ol)slru<'iiiiii  in  dyspnyii,  SS 

rih.  I4fl 

Broni'hioplnsis,  Wl 

CcstCKles,  432 

(linK«'*"'9  >*''  ^^^5 

diiHiiaea  due  lo.  529 

pliysiciil  signs  of.  .'iSo 

Ccslodtii  intestinal,  52Q 

symplonis  of,  5S5 

visceral,  530 

Biouchilis.  ai^ute,  5S1 

ChiiliiKL-uu,  102 

liiiiguusis  of.  581 

Chuli'c<)si8,  5i)3 

■yniptnms  of,  581 

Cliimcrc  of  syphilis,  519 

cupiltiiry.  5S2 

Cluueot^licyden  urynlids  in  fnnm,  429 

chronio,  583 

in  sputum,  377 

diapiOHis  of,  5H:i 

Charcot's  iniiTiriittcnc  fever,  713 

pliyiiK-ul  siicns  uf.  5K3 

C'limt.  iuikIw  of,  '291 

s}' nip  loins  uf,  583 

nucriiltHtiou  of.  313 

fibrinous,  fif*3 

aflveniitious  sounda,  317 

plastio,  588 

brviiMi-miundaupOD,  312 

puriil(!iii ,  5S3 

voi-iii  mionaurr.  32 1 

Bronchopltony.  321 

in  ilisc-asp  of  nervous  «y8i<mj,  2#4 

BTont^llup1l<.'tl)nl>nlu.      Sc«    C'ulurrliul 

of  vertebra\  2W 

pncurnoiiiu. 

uinphy^'tnatotis,  392 

Bri>nehopiilriioii:iry  hcnioiThngc,  .T.SS 

cxpiuision  of,  300 

Dri>ni'li()rrliea.  5S3 

fl»t.  2yi> 

Bronohosti'nosis.  ciiuses  of.  585 

funnpl,  296 

(litiKiii»>i!i  of,  7<iW 

insric'ction  of.  291 

syiiiplouis  uf,  ,iSli 

liiii.l.i.arkaof.2S9 

Brown-Si^i|iiurd's  syiidromi-.  'JOtl 

I<i<-u1  rliuu|{ps  in  s}uip«,  207                     ^h 

Biilbiir  iiri!-,y,  Tlil 

niovciiiml*  of,  29S                                ^^^H 

aitlicnjc,  735 

in  diimuw,  299                                    ^^^H 

Biitvrir.  jiciii  iii  siomacli  coiiteiite,  Weit 

in  ht^dlth.  298                                       ■ 

for,  3SK 

pullt.ition  of,  303                                               ■ 

ttat  of  Noguclii,  414 

method  of,  303                                          ■ 

|it-rei]Kiiou  of.  3W7                                               H 

iibnormni  aomuI>  tn,  309                       H 

C 

r.ii'liiti'-,  2<13                                                        ■ 

ri'^Lonn  of.  '291                                                     V 

C'ACIif^XiA  striiniiprii-n,  5156 

iliiipi-  and  fiiic  of.  292 

Cii.-ii-oii  ilisi.-jifiL-.  743 

icndiTnc^  of,  304 

rai.ihnr  NWi4lii!|£*,  532 

iriiusverw  eroove  of,  294 
lines  of,  289 

CuniTr  of  bill'  iliicis,  71 1 

of  (uupllilulIK,  lilil 

of  «ulUlu.Mrr,  711 

tini1.itrr.ll  chonsRi  in  shapc^  207 
vt.rtirj.l  lines  of,  3^9 

of  inTcstin™,  I'lliJ 

CbL-\nc-,Siokra  mipiration,  300 

CliiU,  cmisej  of,  220 

of  linT.  7117 

of  lungs,  61)1 

ChlOiwnjfl.  KtO 

of  pnncrcas,  717 

l>lilhisicorum,  130 
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CiJoasma,  uUrinc,  130 
ChluraL  poisouing  by,  83 
Chloroina,  560 
Chlorosis,  blood  in,  555 

synipIuiuB  of.  551 
Cliulongitb,  u<:ul«  cutorrlml,  TOO' 

suppuralive,  700 
C'holecj'stitiB,  ai-ule,  .  10 
dia|ciic>sU  !>!.  Til 
symploms  of,  TIO 

ioiyplioidtevtr,  71U 

chrouif,7ll 

phlegmonous,  TIO 
Choldilhiajis,  711 

ribstruclloti  of  comiliou  duct  in.  713 
of  cystic  duft  in,  713 

sr^i|iielip  of,  714 

symptuitiB  of,  712 
Choirfn.  Asialii'.  fiitnplicuit'oDs  of,  510 
diagnoai?  of.  5IU 
luburuloiy  diagQaais  nl,  510 
staRfS  of.  509 
Eymplniiis  of,  509 

indiniiini.  084 

uiorbuH,  t'iK4 

nostrns.  Ij&i 
CholfsittiD  crystals  in  apHtum,  377 

iu  urine.  411 
Chorea,  acute,  707 

elwirii'M,  (68 

habit.  768 

Henofh's.  768 

IIuDtiogdoG's,  7<li 

uiHmieuB.  7ii7 

moveuii'nts  in,  ISC 

pamlytic.  7ti7 

fiyilenhapi's,  767 
Choraulitig,  \m 
Clftw-hand.  lai 

Coagulntion  lime  of  blood,  302 
Coctuuii^Qi,  5:)4 
Coccidiiim  pijrforans,  431 
CoecynLodynia.  740 
Coldness,  sensation  of,  29 
Cfllic,  47 

in  lead  poi«onins,  o3C 
Co  I  ill!!,  mui^iis.  (S94 

aim  pie.  IKHi 
Collap*'     iS«  Sliocli. 
Colon.  disfitsi'H  1.1  f,  (193 

idiopuihtc!  dilutjiticw  of,  093 

ptosis  <■(,  t'-'M', 
Color  index,  300 
Coma,  »> 

cauaca  of,  82,  S3,  S4 

iireniie,  721.1 
(.'oRipi'nsation  iu  benrl.  disease,  028 
(^onjuuctivic,  exatninutioii  of,  t<lA 
Constipation,  raviws  of,  73 

i;onpral,  73 
ocni.  74 
secondary  t^Tccts  of,  74 
symptuiiis  of,  74 
Consiirnptiiin,  gnlUipiiiit,  594 


Coottaued  tenr,  514 
CMttnetuniv  184 

Miive,  184 

pflsive,  IM 
Convulsions,  S4 

clonic,  S4 

tonic,  Si 

ufcuuc,  719 
CoproluJia,  708 
Cornea,  ubsc^eds  of,  106 

opaeitie*  of,  105 

ulceratiou  of,  105 
Cflronnry  iirtcrics,  ntlu-romn  of,  I 
diagnosis  of,  642 
xym^ilonis  of.  U43 
Cortical  loculuntioii,  201 
Cough  in  aortic  aneurysm,  G49 

causes  of.  til.  02 

cliuioal  chuructcriatics  of,  62 

constant,  63 

diagnostic  value  of,  64 

dry.  ti2 

liiryiigeal,  63 

moW.  02 

piiroxysmal,  03 

winter,  583 
Corynn,  acute,  571 

Bj'ptiililic,  572 
('ranial  nerves,  207 
Craniotdbee.  9» 
(..'rnw-cmw,  532 
Crcliniam,  5B6 
t'roup,  fjilsc.  574 
Cryplojii'iii'lic  seplLcemiu,  50G 
CnlnnctJiia  liyiicralgiBi™,  37 
CyanoBift.  i-jiuscs  of  general,  128 

loL'ol,  128 
Cylindroiil«  in  urine,  417 
Cyrlomciry,  3<I2 
C'yslB,  contenia  of,  447 

exaiiiiualiun  of,  447 


Daliitmi-l,e's  sign,  Si^i 
Dt'idue:!!).  causes  of.  Iltt 
Dcronipcnsatiiin    028 
I)rcubi1us.  typi*  of,  SH 
D(.'i!>'CiTacy.  stigiuata  of,  87 
Ui'llu  boil.  52S 
Di'tiiium,  ai'iilc,  701 

Irciucns,  535 
IJclusiiHi.  210 
IJcmnil  i.'i,  209 

pariilytica,  759 
Ucuutie.  dinenuHia  of.  475 

nyniplonis  of,  ■171 
Dciiiiai.oniyn'iiis,  735 
DiiUjcIo  insipidus,  547 

dintnicwiix  of,  547 
»yiiiplonw  at,  547 
mellitua.  547 
nonin  in,  545 

A.-.n>r.K..,-l^.-.-t<l      ^AG 


INDEX 


Diabctoi  tn«IlituB,  diaittiusui  of,  A4!> 
uliuluRy  of,  547 
aympUiniH  of,  648 
Diacolic  nc.id,  oceiirri'iici-  of,  409 

t<»t  fur,  409 
DiuKHCHis,  clinical  icnw  in,  19 

melhixl  of  reaaoiiiaK  in,  IS 

ubjtol  ut,  18 
lliarrhrA,  71 

bloody,  73 

nhiinkcipr  of  bIooIs  in,  7'i 

chronic,  73 

wtanhul,  71 

nervutu,    71 

pain  wiUi,  72 

opuriotu^  71 

s^mpioms  of,  72 

vickrious,  71 
Uklliouo,  t^rpa  of.  Sfl 
Di.-uio  rMction,  412 
Dil<olhriocophn)uB  Utiu,  43I> 
Uiptl'a  crisis  iii  ucptirapluHiii.  f^S 
PiplilhctiiL,  mtiiplinttions  of.  !*H 

diafiiMia  of,  Odn 

lubonttory  diuiciiVBU  uf,  605 

xymptoiu*  of,  303 

typM  of.  5()4 
Diplut'U  11)3 

I'lininil  H)n>if><'»i'<^  of.  KM 

lirl<-n>n.viiioti«,    103 

liomuiiyiiKius.  103 

nioniMMilnr.    101 

v«nH  i«t  of.  103 

voitcHl.  103 

l(«t  for,  la^ 
DiicsTfuiitHlivl  »i-lcrdMiv  91 
DisioiuijuM,  52^ 

hcpAiic,  Alhl 

iuiMliiuil,  ^>^ 

tniluoaiuy,  529 

WBul,  MB 
t>i»iMauui  bqMliriiiu,  435 

Unwotntuin.  -kio 
Diainm.  nriglii  .-uid  huming  Muoalion 

<4.  in  Btoiii.ii'li,  iHI 
llivvrlKiil.i  i-i  i^>pli.-iit\Li.  tiW 

inin:  iWi  | 

DRKnmiiwu.i.  .VW 
Drop»y     S*t  Kik-ma. 

l>uiu->luii)  tftxr.  S.> 

DunvK'i^  iipi   la  iiorttF  rtgurpMiioa, 

IVrswiirtT.  miM+iv.  n'Oi;>tinillii>a>  of.  327 
iti.ifn>ivis  .n'.  527 

4VIUp4t<«li9  of.  52«J 

bMtlUry.  5t0 

cbrotur  i,n»  <^.  y\i 

(UBopttcalkiw  t<  -31) 
<tiap»t«0  ^if.  511 
hMnitvj^  dngncM  ai,  Jll 


I  Dj-moury,  bacillftry,  aymptmn*  of,  510 
I  Dyapepsu,  app«ndic«tt],  6S8 

iii!rvoiui,  &S3 
DynphaipN,  caUH*  of,  65 

in  liisoaAM  of  mouUi  aadphorynx,  6S 

in  ctK)phui;piil  diarauw,  65 
rccosaiiion  of,  65 

in  IfliTDfeal  disease.  65 
DysphnaiB.80 
UyMpnca,  57 

with  onoiiTsni,  619 

in  brouvliial  olialruclion,  5S 

cauMW  of,  .S7 

clinics]  vanH,i(«  of,  61 

oonvUnt,  61 

ID  diabnteo,  HO,  548 

"KuMDinulV'OO 

disease  of  resniratcfy  ceatn,  60 

cxpiiKtocy,   61 

iniainMry,  M 

in  Ufynicesi  obMruction,  57 

pnrtu^wiiMl,  60.  61 

rcapiniiniy  rM«  in,  57-41 
rhj'tiuu  io,  61 

subjectii-e,  61 

in  Irschnil  obstnaclioB,  58 

iirvniir.  TS) 
Dj'strophies.  rauwclive  tlsne^  141 
I^'slroplq',  proKKHve  nnaealnr,  736 


E 

EciKiLALu,  700 
Ear,    113 

dischafs»  from,  116 

tMCDttlOBU  of.  1 15 

nnnpuaB  of  dnmse  o(.  115 
Edmw,   13» 

UHOUc,  139 

kDciaoeurotic.  140 

KJkUnl.  139 

of  «ivbda,  101 

of  hns  140 

bcradiury,  141 

mflAfflnutorv.  139 

o(bryBS.3T3 

locstiao  cf,  139 

U  iawtt  eslTMaiUM,  IM 

of  luBK  5&T 

BeonatoniBi.  141 

nifkhritk',  13S 

obsiruriiTF.  I3S 

T««oiDutiiifi  ct,  139 

of  ia(i|;:ur.  Ill 

tanMK*  of,  IW 
Ec>.<c<tii«)v.  3S2 
K^tb  Bc«T«.  l^dM  «£,  391 

EVnrocwdtac'Wi  ■■ 
una,  as3 
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Eilevcnlh  oervc,  Iniuiix  uf,  208 
Emholiorn,   CRrdinil,   7nA 

of  intscntorie  urteiies,  68fl 
EmphyncuiiL,  ucule,  001 

cbrft  of,  293 

contpemuklory,  001 

dutgnoata  of,  600 

inMrstitiftl,  001 

phvsirnl  »igns  of,  000 

puliiiu[i:ity,  SW) 

6vxi\\e,  mi 

Buhcu I  unrolls,  211 

syiuptuiiig  !}{,  bVfi 

viwifties  of,  000 
Empronlhotoiios,  S9 
Eiiipye[iia,0O4 

nc<.'e»itutiB,  004 

pula.iling,  005 

gyniplom*  of,  0114 
Knc<T|MmlitiH.  nouiv.  757 
Ktnlocanlil  ia,  chioiiir,  021 

malignant,  <iUI 

diiiKiiuBis  of.  02U 
piiysk-iiJ  Sibils  of,  fiUO 
syiiiploins  of,  01!) 

etinplc  iiciitL-.  OH) 

pliysitui  sigiiB  of,  019 
syniptdins  of,  610 
EDtanuebu  cofi,  -IIM) 

dy«i!nloriir.   4;tll 
Enteriiia,  &o\Hf.  cutiirrh.il,  i!)*A 
diui^iuaia  uf,  083 
RyinptoniD  of,  flA3 

ohTOniCi  684 

aymptoiiis  of,  0)^4 

dipbtbentic,  0)M 

phlpumonouii,  084 
Enterooobtis,   OW 
ICnteropiosia.    Set  SpLinchnojitosiii. 
I'kKsinaphilis,  ^i.'it'r 
EoeiAophJIiu,  IJIiO 

diuiinulion  of,  3.')7 

inercaMc  of,  3-^fi 
Ephemeral  fevt-r,  514 
Epigiistrtu  puU;tIioTi,  'i'SZ 
i^l«p8r,  702 

foc&l,  7o:J 

KeD<^rul  fiyiiiploiiiB  of,  763 

JackiuDJiiii.  70:1 
Epileptic  wiiiiv.iliTil.,  703 
Epitbdium  in  iiriiii^.  418 
Erpaliam.  5.tR 
OftvptAa*,  coinplicat  innx  of.  ISS 

ai&gagKJB  ui,  4ss 

syniptoiDN  of,  4S8 
Erytbcnia,  ISO 

in  iiifvrliou^  liieviiHCA.  133 

Diiilt.ifctriric,  1.10 

in  ncphriri*.   I.'lli 

noil'.isuni.  132 
Krytlioina,  500 
Krylh  robins  Is,  tvpi*  of,  :1S1 
f;iT,'tlin)'.-yiw,    f>r.e  Blood,. 
Er\'thM>[iicliitiEiu.   123 
ICfiophiigiiiiiius,  003 


t^upbagua,  169 

cmii-iT  of,  661 

diLtuiioD  of,  062 

diver Lioula  of,  662 

(ouuninntiun  of,  ITO,  171 

expoctoral.ion  from,  109 

lif^iTiurrbu^e  froui,   169 

jnfliuiinmlian  of,  00] 
aputc,  001 
cliruUKr.  001 

ucuroacd  of,  002 

panlyiis  of,  tl03 

rupture  of,  602 

aputuin  from,  374 

Btmctiire  of,  661 

ulcer  of,  001 
Eitthc^ia.  176 
ExophoriH,    lOS 

Exophthalmic  Koitre,  8yin])tom§  of,  604 
ExopblhuUiiiw.  cnutMii  of,  IU2 

oilier  aims  with,  fi05 
E]ipoii*ioii  of  cheat,  channwi  in,  300 
Explonitoi^  piincltire  of  nbdoiniai,  441 
of  cyHls,  44S 
of  ptTticiu'iliuiii,  440 
of  pluurii.  44U 
of  apki'ii,  445 
tci-biiiriiif  of,  440 
of  vyrifbrul  tauul,  441 
ICitrrior.  tccnnrRl  cxnminiiMon  of,  8fi 
ExLriwj'ulolw  of  heurt,  257 
ExIrL'milii'B,  coldiii-ss  of,  110 

dinirdrrs  of,   II1)-12A 

(■xnmirijitioii  of.  1H)-125 
ExUiiuKv.  idhuiiiiti  of.  447 

eysloihriKnosiii  of,  ph.arni'lrr  of,  447 

vnricties  of,  440 
Eye.  101 

rxtra-oculiit  muiu'Iai  of,  102 

Ki'oiinilii,  11)0 
Eyeli'ia.  I'hiiurre  of,  102 

oholiiiioii  iif.  103 

cdiTiift  of,  lOl 

tiiHli|Piaut  piulule  of,  102 

ptoow  uf,  101 

■tye  of,  101 


Face,  coiiiour  of.  06 

Mipmaion  of,  fl4 

^iTi'llin^  of,  CO 
Fni'iid  li<^iNiHtropby.  96 

liiirulvHiH,  9.i 
Fftcif^,  ly|Mii  of,  94 
FainiDe».  28 
Funiily  bifltory,  25 

pfriiviii-  jmralvni*.  769 
Farcy.    Sft  ulimik-rs. 
Fuuew.    S<e  I'litiryns. 
FRbriciiln,   514 
Fec«8,  blood  in,  427 

cbiritiicul  FXikuiiuutlon  of,  438 

color  of,  12G 


IftDEX                    ^^^^^^^^^^^M 

Fmh*,  canMJUMaU  of,  427 

FUiuicficc,  TO                         ^^^^^^^^^1 

orvaUb  ia,  420 
cpnbaiiuiD  in,  428 

fluke  mnaa,  435                       ^^^^^^H 
Flulus.  tlar»ait  doe  to,  539                     ^^H 

FIimIiuiC.  2i                                                   ^^M 

food  NBuiuiU  in,  42S 

ddqpea  doeure  at,  90                      ^^H 

Iwm  of,  43U 

(Pill-Htouffi  ill,  427 

depraMuK,  199                                   ^^H 
fumeM  ofTW                                      ^^M 

inponiinpuKp  of,  7S 

Food  iDioxiMtioo,  537                              ^^H 

iiiurim  in,  4'J7 

Fool  Bii<t  kg,  tliiKirdcn  of,  134                 ^^H 

occult  bloiMi  iu  438 

lc«l«  lor,  438 

anil  miitii.h  iliM^nse,  476                        ^^^| 

Foriuicutiuu.  29                                               ^^H 

value  ot,  438 

Fourth  ncrvr,  liaious  of.  113,  302             ^^H 

i>dor  of.  42(1 

Frcmiliui.  bronchial,  307                              ^^^| 

paroiiitoloK^-  of,  13" 

friclioD,  31)7                                            ^^H 

pus  in,  41'7 

hviintid.  709                                       ^^M 

quuility  of,  426 

\in:a\,  liM                                                      ^^M 

Fctnl  ihythm  of  hnnrr.,  274 
Fevpr.    21^ 

aimenrf  of,  307                           ^^H 

diwiuulioD  of,  306                       ^^H 

niliniatiou  of  type*,  216 

incMwe  of,  300                           ^^H 

nt.ypicnl,   21S 

tViction-rul).  peri  cardial,  243,  27&            ^^H 

bluofl  iu,  217 

jilpurul.  31(t                                         ^^H 

pressure  iu,  218 

pburapc;riCBidiiiI.  270                         ^^^| 

ronlinui'tl,  213 

siihpl(:ur»l,  320                                   ^^1 

couiw  of,  2liJ 

Friulroich's  ataxia,  746                             ^^H 

criiHw  in,  217 

Mijuu.  fll7                                             ^^M 

(lintcnoolii-  xi^itfiminpi!  of,  21!) 

l-'iinctmnal  tonts,  449                                    ^^H 

uiwlrn  intr'Ulmol  Hyiitpin  in,  ^IS 
hcnrl  in.  217 

ol  hmn,  453                                ^^H 

of  kjiliifV.  4o1                                  ^^^1 

iiilcrmitlctit,  213 

of  liver.  449                                     ^^1 

iiiverer  ly|>p  of,  210 

of  ij»ncrmui,  tSO                          ^^^M 

lynid  ui.  217 

^^^H 

mi^liibiiliiiiii  111.  21H 

^^^1 

iitirvoiiM  syxiom  in,  218 

^H 

piudiit'liun  of,  'Zl'i 

^^^H 

ri>inirriiig,  215 

(jait  in  ucrcbi^Unr  diwMse,  91                     ^^H 

ri<uiitt«i>i,  213 

in  hr-iniplcgiu,  S9                                ^^H 

rivpirulury  eyoti'iii  iu,  218 

ill  lo'Tiiixktor  Mlaxisi,  SO                          ^^^1 

ulnHc.i  of,  21ti 

luulLipli-  Bcleroaia,  9t                      ^^H 

llr^flTVCHIVIlPl",  217 

in  piirntyais  BgilttOS,  90                          ^^H 

F(i>liKiUiii,  2IIJ 

in  pninmynclonua  multiplex,  01           ^^H 

ill  [HTiphctiil  npiiritis,  90                               ^ 

uiiliiil.  210 

liroilrorujil,  210 

in  tuii-u(tuliypvriropluc  luusruUr       M 

oyiuptixim  uf,  217 

<ly!ii.i[>|iliy,  91                                       ^^^^ 

Kcvrra,  tvnisiin  r>f,  212 
\y\w  of.  2i:( 

in  mi^wiii.-  iianplcgia,  M                     ^^^| 
in  Tliuiiufeu's  OiaMM^  91                       ^^H 

v;ii  m' >"iii>  ill.  21.1 

lypi^  of,  99                                        ^^H 

Fibrillnry  nviicliiiiR*.  ISO 

Gall-l>bi>idcr,  caaotr  o^711                      ^^H 
liidpalion  of,  388                            ^^^| 

l'*iliriu  in  liriui-.  rniisc  of.  W\ 

rcji  fur,  4lH 

puuiiou  uf,  338                           ^^H 

t'lliTiicitiM,   734 

Gtillop  ibythm  of  facsrl,  374                        ^^H 

Fifth  iiprvr.  U«ioli»  of,  2112 

(iaiiKTt-Eie  of  luB^  99K                                   ^^^1 
iia^puiaauiiiir.  537                                          ^^^M 
(•iMrnlgta,  fi79                                                ^^H 

iii-llrnlKUt  <if,  73S 

Filiui.t  1)R»i-tofii.  3ti5 

FtlHniu'i.*.  .*i?J 

OaMTVCtsM)!,  (73                                             ^^^H 

ttnffcn..  Iiy 

GiutTic  ctiseb  'M                                       ^^^M 

rlul'binji  <d(.   120 

nrurnBn.  678                                           ^^^| 

<x<titt.ii-ti»«  o(.  120.  121 

GMiriiis.  a<-uic  Mtwrfaa^  873                  ^^^^ 

tviTWiin  ("f.  I2U 

suppurating  673                           ^^^| 

llrvioEi  <if.   r>* 

chrooM,  073                                        ^^H 

n.«li«  of.  1  ID 

infecttoin,  872                                        ^^^| 

loplu  «f,   119 

puTMiik^  8TS                                      ^^H 

F'iW  night  iint'rr««oo*,  S2 

pklecnioBOae,  SPi                           ^^H 

VUcrk\  parmhTii*.  ISO 
ft-UiKtIatA.  431} 

toxk.  673                                           ^^H 

GMirodiaphanr.  SI                                     ^^^^ 

JNDE}, 

GBatromyxorrlita,   082  Ih' 

Gaatropioeis.  fi'Jo 
Giistr«wi)])y.  'Si2 
Gaat  roavlcrorrlica.  fiSO 
General  piu-CBiH,  To'J 
GcrhnrJl's  uhaiiui?  of  euiind,  311 
Girdle  seiisiitiou,  27 
Gluiidere,  dia^osu  of,  oU!j 
□uilleia  ill,  300 

labiirjitory  dingnoiLia  nf,  50!) 

syin|)iom8  of,  -ills 

lypve  of,  JOS  He 

Glnndutar  fevor,   461)  He 

GUnard,  bell,  teal,  of,  OlM 
Gtobuliu  real.' I  ion.  444 
Globus  liystcriciid,  6fi2 
GloRsilia,  imtii',  ISSti 

clironic,   6GG 
Glyposuriu.  dftcrmiiiulioii  of,  54!) 

teals  for,  4(M1 
Clyfuroiiic  iipiil.  4<Ji) 
(loldilaiu's  daBPiiee,  Tdl) 
Gonorrhfa  of  iointa.  152 
Gonorrlii.'!il  inlwlioriH,  475 
tIia|iiio»is  uf,  475 
laborftlory  (liiigiiosisof,  47.1 
Goiii,  Hciii.e  Hrlicular  ty()C.  .141 

chrimip,  542 

elioloRy  i>f,  541 

irrL'mihir,  542 

joiiiie  id,  152 

m  lead-iioisoning,  530 

relrowslerii,  542 
Gruin-poLBuiiiiie.  5:iS 
Grand  iiinl,  Tli2 

Grapliic  ri-i-i>rd«  nf  jihj'i^ioiil  signs.  220 
Graves'  diseitse.  5154 
Grtieco'a  sign,  603 
Guuis,    IGl 


Ha™.,  color  of,  90 

[Inllucinulion,  210 

Handu,  12! 

ili-fontiili'.'ii  of.   121 
cnlurgemi-nt  of.  132 
movi'mrnls  nf,   l"J'J 
filmi)0  of,   121 
skill  of,    12:1 

coliir  of.   12;t 

Hurriaoii's  jirouvi',  'J04.  543 

Hay  fevpr,  .i72 

Uayijftrl.h'3  nodosities,  .144 

Head,  abuunnal  fixalioji  of.  tJT 
niwvi'inenla  of,  117 
conl.oiir  of,  90 
diiuinutioN  in  i-ir,<-  of,  tIS 
disnjiHi;  of  hoin'.t  ot.  H9 
cnHrBcnirnt   of,  !)i 
injur itx   10,   Vt'i 
pcrpussirin  of,  too 
swrat  of,  !)8 

a^^j  .^u^,     -^._— -    ,*     An 


^^^^^^^^H 

fI««H  MuiuLi,  rhythm  of,  20B 

UkMrr,  •ooal,  73                           ^^^^| 

■pliittnii  lA,  '£7i 

Hoarmatm,  chraiic  76                   ^^^^H 

■yvtolic,  270 

HodKkin'fl  dMMt.  ««8                            ^H 

uniumnnon  cj/STI 
wmkntM  of,  273 

BympUxua  of,  568                         ^^| 
Hook-worm  duciiac,  531                           ^^M 

■ntokoT,  235 
thrilh,  243 

lEordeoloro,  103                                        ^H 

IluUhinsou's  tmh,  ICl                            ^^1 

t'Oiin|[rii|T)iicfil  niiulom^r  ot,  233 

ItytlstitI  cyAl  uf  kidney,  I'M                        ^^| 

tuinoni  of.  637 

of  livrr,  7118                                   ^H 

HcMt  mhAUation,  fi33 

diaeue  of  limn,  CU2                          ^M 
Hydroeepbnluit,  07.  08,  758                     ^H 
Jlydrochlorip  arid  in  stomach  canletila.      > 

Heberden'i  nwloi,  119 

nrviiili  '  in   iif liriliii,  5f4 

llcillJllrli.i     1  -,   i-lUHOll  of.  1193 

386 

rll^lKIIiJDiq    111,    '.Kfi 

Usl»  tor.  3S7                                       1 

KliiiijC  l'-«l.  of,  3(13 

l)ydr(in(tphro«i«,  iliiiicnoidx  of,  730                  ] 

iiit(irmi(t«nt.  T^i                               ^^J 

in  iir  Mil  .   IL'.'i 

ill  D<r|>liroptusiii,  695                    ^^U 

lI''mn1'i|Mji'jili',  1  iij.  111 

n*mplomii  of,  72!)                                 ^^M 

llcniiitii/iu.    ."m/i  IJiiiif,  404 

ny>1ro|H-iiuirdiuin,  138,  616                      ^^H 

n<'iiijiiii(i]uiu,  III 

llvilruphobiii.    Set  Kabiee.                      ^^| 

llcniiiilmphy,  fiioiiil,  OB 

ilydrotliorikH     138                                         ^H 

lIcrrLiiTiiiila.  ilil 

IlypiT^ri'lily.  3!#l                                          ^^| 

lf<'[i>iilr<K>iH.  \M 

uf  Htoiiiuuli,  083                                    ^^H 

iJr'Nllpll'Kifl,  K'li'  '"•  ^^ 

E  -m[)((>ins  i>f,  dSO                                  ^^1 
llypn  K'fiu.                                                     ^^B 

lli'ii»«-liiiim]ili)nis  ill  iliiiln'Ii*.  .'i41) 

IIi'IIIOkIoI'III.      •^'^*'   ItllKHJ. 

llygii-r:iticc«Lu,  Fiiloneous,  37.  177             ^^H 

iii'tii('(ikihmrinii't('P».  Iypc«  uf,  H58 

)ly|ic-rchluHi>-drin,  cuusiw  of,  3B1              ^^B 

iiw  iif,  ims 

«yinploiiis  of,  G80                                  ^^H 
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ivBetof.  U> 

F 

•iniulalrd,  33 

pActlT■■K^tKcme.  rrrrbnl,  752 

li>-rirna,32 

ntmuil,  T5'J 

n  a)ine«riBfc  32 

IntfTDal  LeDiorrKiKir,  752 

in  •rui*.  32 
of  tWnx.  41 

npinkl,  742 

hyperttophi''  crrviml,  742 
intenial  ncfnorriioiir,  74'^ 

inbTonrhiiv,  43 

(11  fr&ciur«  or  rarw«  of  rib,  43 

l>«f;rt'>  diMMF,  147 

in  Intml  aall.  43 

pDin  o(  thiotnttt,  4A 

in  tDT>%ia,  43 

(«nfin«<l  to  wall*,  46 

in  pVuiw\ .  42 

of  M)rtB^45 

in  plrur™>-iua,  43 

ot  *M>ur]rEni.  45.  £48 

futiMrinil,  43 

of  •pppniiicpHl  wigin,  .'-2 

tinif  of  <  rriirT*ii<-f  "f,  34 

in  Mick,  diruatr,  54 

uDjtilinl.  49 

of  bilr  iia<Kagt«,  51 
rrim  ol,  30 

viHvinl,  177 

PalW.  127 

rbanetn  of,  34 

bluF.  I2S 

drCnilion  of,  31 

x*Jkiir,  127 

iliMltncetti'  signiGrnnrr  rS,  33 

Pimrr««ii,  450 

doniiun  of,  34 

falnili  of,  717 

rpiguiiric,  4b 

r»ti(fr  ut.  717 

tjiusra  pf.  4S 

i"i-iis  1  f.  716 

in  nlmnilioi,  hh 

phvviral  tigDF  nf.  71ft 

MUHS  of,  55 

bfBMTli.irF  into,  714 

ch«nutrr  of.  55.  Sfi 

p(o0iK  uf ,  ew 

in  RMlrir  iirtir(«»«.  fi79 

rancr««tiiit,  kfiiip  hptiiorrhairir,  TIK 

oriK'n  "'.  ^*' 

iliii)nt(«i»  'rf,  715 

1  iiiir  u(  wrurnftr*  of,  4'J 

FliuioKr  ot.  715 

uWr,  I'uTi 

ninplonia  of,  71S 

in  hMiil,  3^ 

rtircni*-.  svntplncn*  nf,  T!6 

aJTcciii-iifi  v(  trantiim,  3!i 

(.iipp«r«li'vc.  715 

inlrafranial.  119 

I'apilliii-.  109 

siiprrArinI  ■inirtunv,  39 

PBmrmKvk.    Ett  E\ploraiofy  {lODrliirp- 

of  li*nr1.  45 

nii(titm  pi'Cii'ii>.  11' 

Parnmjihift,  78 
Para  lex  ui,  78 

fnl^c  nr  pcpii'lonneinH.  40 

Paral>-!*«  of  rhitiirm,  rrrebim],  756 

_.!,...■..  i»;,.^>    I.-. 

l>.~.lf.^  „«■•-•>.   an  "!««  r 
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Pneuilionia,  iiB(li('iiic-, -11)2 
cnlarrhni,  5*»(l 

<lisi gnosis  <•(,  .iUI 
pliysical  sLitiiFi  u(.  •^01 
symplotns  o(.  59(1 
chronic  inipr«iiliwl,  Mr.' 

(liaguusiH  u(.  oKi 
pby^innl  signs  nf .  692 
Eyinpi.oni.s  of,  5(12 
fibroi<l,  :,V2 

lubur,  complifiitious  ot,  103 
{liiignnsis  <if,  'lliii 

laboratory,  493 
pliysliml  HigUH  of,  -191 
Evniiil.oTns  o(.  ISO 
l>'[M-s  of,  4H9 
migratory,  492 
tcf  ininul,  ■i!l2 
Pncliinonokonicwia,  593 
I'ueuuioperir^rihuiu,  til6 
I'oruniothornx,  i^mist-s  of,  607 
iliagnosia  of,  WIS 
pliy?]C!i!  signs  o(,  IJOS 
Myiriptoins  of,  tK)S 
Pododynia,  74Q 
Poisonius  by  aleoLol,  83,  MO 
bj  nrfttiic,  .W9 
by  cbloinl,  83 
by  fowl  ijroiliu'ls,  337 
by  ga£,  .W7 
by  IciwI.  53li 
by  nicrtury.  337 
by  opium.  S-'i 
by  plin»'[ili'>nis,  537 
by  silver,  337 
Poisntia,  rti'logrjiouii,  nctinn  «f,  84 

oxogeniiiis,  nction  of,  83 
PoUoiiiyelili?.  uciite,  ■liagiuwis  or,  503 
syiiiji loins  of,  Ml 
lyfire  (if,  uri 
chronit  iinlcrior,  748 
PolycliriiinBtopliiliu,  351 
Polycylhcniia.  351,  5lill 
PolyoyoBiiis  li'-iiivrrlingicn,  T;t.T 
Polynuelciir  Iriikoi-yli^s,  334 
Poljpncii,  ,^7 
PorlrtI  I'Dtigi^-iitin,  7iX) 

vein,  tliroiiibiwiB  ol,  701 
Precoriiiii,  pr<iin:iictice  of,  2;i5 

impulse  "(,235 
Previous  iih.'i1ii"h1  liialory,  it 
Paeudoiuisitm.  fit  I 
PBOU'l"lfiik''ini!i  (if  infants,  ,1flO 
I'tofiis  of  iryt^li'ld,  U)l 

of  orRniin,  ffs\ 
Ptynliaio,  ennploms  of.  ll,iii 
PukiliK  (i-vi-r,  ITi'- 
Ptilmonnry  iiwviHicic-iicy,  (133 
oatcoarlhroiiatliy,  N7 
Bl'-nosis,  'i3.t 
PulsalioiiM,  vcnoiis.  'iM 
Pulse  in  aorlip  nnourimn,  fl.'52 
inniifficii-n^y,  (i24 
stt-ii'isis.  fiiQ 
cnoillarv.  S'ln 


Pulse  in  cardiac  hypertrophy,  63S 

wilcrily  of,  MO 

(^oirigau')!,  624 

frequency  of,  2't.'i 

gritpbic  records  o(,  262 

inicnirululion  of  tnasgi 
2M,  25.^ 

how  lo  liikL',  244 

irreguliiritica  of,  250 

in  Diitrnl  rcgiirgit^t.iuii,  02S 
Btenoais,  G.i\ 

pt-rppttiiil  irrpgulurily  ot,  26S 

preasiirc,  248 

rail-  of,  244 

rlijthm,  245 

volume  of,  "245 

watcr-liainiiior,  024 
Pulsus  ullc-rnniis.  258 

higeminiis,  Ihl 

pHradoxus  in  ndticrent  pprir-ttnlitix, 
617 

irijrpniiniw,  2.17 
Puncture,  c>ploi'iitory.    See  ICxplor.iiory 

puiJL'lure. 
Pupil,  roflcxt-H  of,  ICMi 
Pupil^i,  (■nnlriicIJoii  of,  IDS 

diliiluliuu  of,  lUT 

irresidiirity  of,  lOS 
I^IrpunL.  iilirliiiiunid,  'AVI 

licmorrlmgic,  Sill 

ncnoch's,  5'12 

iitiupulliir,  3131 

rlii'unmlic.  5lil 

Mii-ouiliiry.  5li'2 

niuiple,  o'ljl 

tiyniptoumlii:.  h'Vl 
ClllWrji  of,  ,'ifi2 
Pycliti?,  730 

diiigniii>is  of.  iJCl 

Gvinpiiiin-i  of,  730  _ 

urine  of,  730  ~ 

Pyelonepbrilin,  730 
Pj-emin.  505 

causes  of,  iW7 

iliaicno^U  of.  60!^ 
litborulory,  oOS 

symnioms  of,  ,^17 
Pyli'Iilili'liitin,  *cii|ijiiiriiiiv-e,  703 
Pyloixi-pusm.  lis  I 
i^iiiniH,  Bp.itlicr  liypiTtro|ihy  of,  675 

■■lenosig  of,  i'>i5 
PyofirfihriHi".  7311 
Pyiiptit'iiiiioihoni.t,    aubdiaphragmalic', 

ti67 
Pyrosis,  70 
Pyuria,  1.1 


Qni.N!»r,  658 


Raiiiks,  l.^hotnlory  diagnosis  of,  477 
svuiNtoms  of,  477 


^^^^^^^^^^H 

Itai'hjtir  riwnry,  2ft3,  S4ft 

Kfaeumatuin,  muarular.  T3<    ^^^^^^B 

Jlnilwny  Bitiiii-,  "1)8 

Bubucutc  iiTticuliu-,  474                      ^H 

Ralp»,  317 

Rhinitiii,  neuip.  .i7l                                  ^^m 

illiUiri[»'is  of,  3tD 

atrophia,  573 

viirK'tic*  of,  317 

chrouif.  .i72 

Hanlim,  iiii.-vli<'LniiJ.  VM 

hyiKTirophip,  S72 

Rjiytlftll'l's  (liscjiw.  123 

with  poslnaeal  ntliurh,  S72 

Kvui'lioDs  of  ilrgcnrTnlion.  IPS 

vieca,  573 

atyi>iwii  (iintih  of,  200 

Hliiuoocopy,  nntiMior,  IM 

siKnilifuiiif  "'^.  ITO 

poWfTinr,  164 

Recllim,  fliVasi-e  of,  (llMl 

Rliontlii.  31S 

anklo  cloniu,  180 

Rib.  (■.TVifBl,  US                                           ^ 

llipkila,  rh<wt  of,  203 

cut&ni'ous,  IDA 

iliacDtmui  of,  54U 
vliolujiy  uf.  M,'i 

Babinsbi,  IfM) 

pknrnr,  mi 

svniptoms  of,  545 
RiodcVs  ol>e.  «49 

tyiH-!  of,  IfiO 

kncf-jerk,  IS" 
luiilfiir  i'lf>mi8,  188 

Rocky  Muimlwn  spottwl  (ijv«t,  467 
(lingnoaiii  of,  4fi7 

pi.i|iill[irj-.  lOfi 

»yinpioins  irf,  457 

ri'iiitorrrJ,  IS8 

Romb«ri2'!<  M-niptom.  1S3 

trmlon,  IH" 

HI  niiiKic  piimplogin,  747 

jiliBi'iici'  of.  190 

in  Inbrs,  746 

»«nRKiTiiiion  of,  100 

Ri'mlKvii  rny.  345 

of  licail,   IHT 

■.■xuuiiiiutioii  of  nbdcimrti,  347 

of  luwiT  pslrpiiiity.  187 

of  norm,  .■i4fi 

of  tipper  pKiretiiiiy,  1S7 

of  cxT  remit  ifB,  347 

visrcTiil,  IS8 

of  csopliainis.  347 
of  bhI  -blnckW.  347 
of  neail.  345 

R«f(ur^ilii1uiii,  70 

Reichiniiiiti's  iliscusi^  TiSO 

itclapsing  fcvct',  ronipliciitiona  uf,  519 

of  lii-iirt.  31fl 

(linnnuais  of.  ,5111 

of  iiilrdiinos.  347 

iahoraloiy,  ,'il!) 

of  kidiK-vs,  347 

SJTIIllK'llLS  of.  jlS 

of  tiviT,  347 

Rcnjil  Dilciiliis,  731 

of  limes.  34A 

ft'vor,  jHiriixyHninl.  732 

of  nci-k.  ^W 

UcnoiuKK't',  2"J(J 

in  pk'urul  eftuBionii,  347 

iiTnpliciric.  22S 

in  juneiunoniii,  347 

ciiii'k.Mi  pol.  22S 
iitipairiif,  227 

of  ihoriw,  346                             1 

ill  Uiburculosiv,  316                      1 

v«™l,  ;f21 

lloHf  spoil)  ill  lyphoid  fpvcr,  4S0 

RcMpiPiitiiin,  Hint's,  300 

Itnoi'oln.  1.13 

c'liriiiBt'H  ill  I'liniJicli.T  of,  2911 

Roti'li'sninn.  615 

Chi-ym-Sidkiis. ,(()() 

Hu1)L'llii.  HynipIoinH  of,  46M 

iriTgiiliir,  3IK) 

irrky.  3IK.) 

mie  of,  2W 

a 

eigliinK-  '"'*> 

etiTliimiiH.  :t()0 

S\CI(.M.  plrXlllt,  disHHg  of.  742 

lypre  of.  Ill  iiiHi'!l"t-,  299 

.Siilivu,  cxiiiuiiiallen  off  ^0 
.""iiiiviiry  kIjihiIs.  I'lilrilk.  (WO 

norniiil,  2W 

Ul.'"l  lt'M-IU'"i|   l-^lllWS  of.  Si) 

Iiiniors  of,  tlfiO 

Iti-tiiiii,  i.'lniii([i'fi  of.  in  iic|ilinlis,  721 

Siilivulion,  llil 

lirniorrlmiK'  iiiio.  lOli 

Sill  ( 111  oric  Bptusiii,  768 

vioifului'  phiingi^  of,  um 

fipiliri'iiiiji,  ,10(1 

Ri'tiniiiH.  I(H! 

Sftrtwiiii  of  liviT.  707 

Hc'lroplinryi infill  aliacwiE,  660 

of  IviiiiD",  602 

Itlinrhili.-',    Sre  Hioki-ls. 

Si'iir  lilt  inn.    Stt  Srarli-t  fpver. 

Rlii-iiiiiutic  irvpf.  ciirnplicatHHiB  of,  -172 

Sc.'irli'l  fever,  I'oropUtiilioii*  of,  WA 

iliHyiioxib  of.  173 

itiapioj-iM  of,  463 

iiilH>r!lloi-y,  473 

Uliuriilory,  4fi5 

subm'iilc  lyiic  of,  ATI 

TUptiini  of,  4BH 

symptoms  of.  471 

(■yjiiploms  of,  4(12 

Hlieumalism,  nciilr  nrripulnr.    See  Rheu- 

viirifiii-B  of,  404 

iimliu  fever.                                 ' 

8ciw.  134 

-• 
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SdftticA,  739 
Scterodwinft,  141 

neoDsioruin.  HI 
Rderoais.  dir^i'miniilcii,  «I 

mullipl",  750 
SooliosJB.  loO 
Scorbutus    See  Sourvy. 
Scotoma.  Ill,  li:i 
ifeuTvy.  546 

itifanTilr.  547 
Sonii  lunar  spnw,  333 
SeuBUliuTi.   176 

romp  lex.  179 

(klavwi,  ISO 

diBturbniiM'S  of,  176 

of  lofiiliiy.  I7fl 

of  pain.  177 

of  iJOBJtion,  179 

of  prcfsare,  17!) 

of  tniich,  17ti 

of  vibr.Hliiin,  179 
Sense  of  fulness,  29 
SepticFitiin,  .^05 

cauws  of,  -i<W 

cryplogenclic.  r>06 

diagniiHJs  of,  -^IS 
lahoraTfiry,  SOS 

symploiiiB  <if .  5(16 
Sept  i  copy  fill  ia,  .WB 
Scroisiirs,  iiiiiluple,  (ilS,  70tl 
Soveiilh  ni-rvi-.  lesions  of,  207 
Shock,  cnuap  of,  81 

syiiipliiniB  of.  HI 

temp^rnlure  in,  219 
Sidrrosi*.  5l"l3 
Silver  |«iisoriiiiR,  .i37 
Simple  I'ontiniji'd  fever,  514 
Smcuidis.  711,  681 
^inuK  urrliyl  bmiu,  2.511 
SinuHi.'B  of  liea'l,  iliBorders  of,  573 
Sitojihobiii,   6711 
Sixth  nerve,  legions  of,  llo 
Siiie  of  iiidividiml.  112 
Skin,  edorof.  1211 

eruption  of,  VMI 

PXiLiniiNiUoii  <if,  12G 

E:'neral  pienieiilnlion  of,  129 
pmr.rrlmRt',1  into,  13(1 

loeal  iiiBiiK-nlnliiHi  of,  I2'.l 

moisture  of.  13') 

tmlrition  of.  i;(5 

si'nrs  of,  1 34 
Sleeping  "iekiiess.  .52^ 
SmiiiifKix.    Sci  Vnrioln. 
Smell,  (liBliii'hnnee  of  »eii»e  of,  571 
Social  Jiintory,  25 
Sooiliolence.  S2 
tipMin,  S4,  183 

elonie,  IS4 

in  iiyslenu,   l^l 

Ionic.   1S3 
Spiwlic  pnralv'ix,  IHI) 

paraolegiii,  !M) 
Sl>eecli.  cliatorliimee  uf,  80 


SpwPh,  nciinniiiK,  SI 

fljieeMto,  SI 
Spuiu  bilidu.  752 
Spinal  eolumn,  140 

.|ieor.]ew  of.  I4fl,  160 

aurtl.  eoitipri«aion  of,  790 
disenws  of,  743 
general   symploms  of  disenMa 

of,  208 
heiiiorrhiige  iulo,  743 

loealiza'ion,  204 

nerves,  iJiseiiiw  of,  741 

IH-r'-'iissiciii,  30S 

aelerosis,  posterior,  745 

sypliilisol,  7<H1 

triiiis\'eiw  leaions  of,  206 
tumors  of.  751 
uiiitulei-ui  leHJone  of.  200 
Spiroi'liielii  obermejerei,  305 
Spiromelry,  :t03 
SpUmehnoiilntiis,  OtM 

physK^iil  exiiii  limit  ion  of,  S94 

uyiiiptoms  ot.  1504 
Spleen,  aeiile  enlarKemerit  of,  !H]*.i 

flironie  enliirijenient  of.  5(Jy 
diapiosis  of,  Sftfl 

palpiilion  of,  341 

ptTcutwifHi  of,  ;i42 

ploaia  of,  lliMl 

topoio-Hpby  of,  1541 
Splenir  luieiiiiii,  ,i70 
SpletioinegiLly  with  familial  jaundice,  570 

primary'  wiili  aneuiia,  570 

Iropii'iil,  52S 
Sputum,  luiimiil  piu-nsitiTS  in,  373 

hncler'jft  in,  37s 

b!oo.ly.  371 

eharaplerislieB  of,  370 

ehemiMtry  of.  3SI 

color  of.  371 

eoimeclive  tissue  in,  377 

en''lal«  in,  377 

"eurranl-jelly,"  372 

t-lustif  (iters  in.  deleelioii  of,  37(5 

from  esripliiiKUs,  371 

librinoup  ciwls  in,  372 

from  larynx,  374 

Dierhoil  of  eolleetillB,  371 

niicroHcopie  examinalion  of,  375 

muriL",  371 

odor  of,  371 

puriileiii,  371 

r)iiiimily  of.  370 

•arrinip  in,  37S 

tM>rou»,  371 

Hpiriils  HI.  372 

■lainina  of,  374 

drreplothrieex  in,37S 

iiibwie  biinlli  in,  371t,  3.*iO.  381 

varieties  atid  forms  of,  371 

lieleroKeneou.i.  371 

hoiiioneneoiiK.  371 
veKetfiblr  orniuiisllia  ill.  378 
StnmineriniE,  SO 


^;i__. -■__._    *^i**\ 
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■  <«»        "* 

,    I  JBtyafcaM 
htyri»wri<  ».  at 

rfMNMi  oamiMtiM  of,  aee 

>t/»aiin  in,  MO 
nEBauiMtMM  of.  3W 
nqtraMfia  ot,  383 

(nw  Arid*  of,  am 

io  CBMraetam,  074 
hnwndrlitr  of.  391,  68D 
ilt  h)rp«»«-rfe«iriii,  680 
iiMpeelion  "f,  3A4 
Inrtknnil  iu,360 
lijiiuf  in,  31)0 
muriu  iu,  ^(Kt 

<)ppliT>ltniiii  l)M''itliiB  in,  380 
IMinmilm  in.  itXI) 
|ir'|i).m  ill.  IINII 
IHi"  in.  ;iS5 
Jr'ncliim  of,  SHI 
■iibiini'lirv  of.  '.Vi\ 
Ut\n\  rif'i.lily  of.  :iHll 

in  iili'rriiiiiin,  ti7(\ 

viiliii'  of  cvFiiiiinnlinn,  .tOl 
ililndil.iiti  lit,  (17;t 

"■■nil',  l!7.'l 

I'llTlHlio,   (ITl 
•  llilnlitioli  i<(.  IC'.I 
liiiiii|iiiii!il  .iiminlor"  of.  0?i 
lii'iii'ii  I  liHB"'  Irmn.  i'.iMa<4  iif,  392 
mltiiiiiii  ><(.  ;ui 
tii«i<<->'i i«n  >ir,  :i:tii 
liHitur  lii»lirtii-ii-iii>v  iif,  »Wi 

npui<»iv>  >>f,  i>7s 

i>iu<Uiio'  (if.  iCi> 

ii'«i*i'»l  »\  ni|>iiHik<  nf.  fiTV 
iW«tll>>'  .li».-«"r»  ij.  tirj 
lutistinti  iJ.  ,tij 

iv*i>iiiii»'  VAMV  vi,  sax 

)>1\MU   llf,    |)«M 
W™.'4l«HW  I^XAV*  111.  Wl 

■.vi<K.;w  vt.  iCS 

IWK.-n  v*.  ii*.<Mt*.<«  *■*.  ilts: 
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ntotstm,  ess 
Sinwborjr  Uxxat,  483 
HtRngth,  cxii3itt«n  of.  29 
fltnpdxAried  in(«-uocM,  516 
8tifa(  t«M  of  Ljuhofn.  013 
flbuiCjrtoiilM  inifatinalix,  437 

j^tuitrriaic  SO 

f^'vr.  102 

HtiViiUuiPoui  cmphywinit,  141 

8iib<!Li|<lmioimtic  absnas,  6G7 

pynjineuimiUiavBX,  667 
.■kib«t«rnftl  ti^itncM.  ■nuatHm  of,  30 
Succuasion  onood,  300 

IlipjXK-rutic,  320 
Hiidntninn,  1-14 
Sulphur  Brarulp^  fil6 
Suiutruki'.  S33 
Rwculing  idakneH,  476 
Syncope,  causM  of>  S4 

syiiiploma  of,  S4 
Sy[)hili«,  npquirml.  ,1111 
cMiiin>  of.  .i  1  n 

of  brain,  "liO 

rJiagnosia  of,  521 
l.ihtii  atory.  S21 

heMil-iry,  520 

of  InltttliuM,  6S9 

of  liirvux.  150,  S7S 

of  livrr,  7l)fi 

of  iiii-ninitf«,  743 

tiU'Kuiriiiiii  with,  616 

of  nctviitis  syilMXi.  780 

of  «pinivl  rxtrA.  701 

of  B'.omach.  (57S 

of  lonpup.  656 
SyriuRoinyvlia,  747 


:  TuutRULUK  -157 
Tal>«c  uthnwttUiira  in.  US 

I  dOTMlu.   145 
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